
































































\e 
Depart A \ 
tement, - 
ling in. 


tildings 
mpared 


1 194 
in Ser 
183 fe 


purning 
| estab. 
iled 7] 


F 1945, ° CONTENTS e 


a SIO 5 nn Sais ced ccacdccves 
omme po er ee 
New Equipment News .................. 
SCI, 0 eda dc dc ces cawdie ss 
. Electric Elevator Maintenance ........... 
of little How to Estimate Turbine Performance ..... 
int role i Wilder Hydro Re-development ........... 
a Uncontrollability Factors in Boiler Oper- 
or dur 


> mate : THE PRACTICAL ENGINEER AND 
Resem- ELECTRICIAN 


ite is a ie ———— Operation of Pulverized Fuel Systems ..... 
f orn Motor Bearing Good for 101 Years ....... 
Or con Refrigeration System Emergencies ....... 


an ex ’ SOE By OME. cece ivececececte 

f . Practical Hints and Kinks ............... 
of the) Old Fire Hose Shields for Trolley Wire 
ity, and . . Glass-Enclosed Indicator Shows Coolant 

A Flow 
perties, ee . How to Make a Magnetic Tester 
reasing ‘ ‘ " o. ie Soap Stops Gasoline Leaks 
> A i? oy Labels for Metal Containers 

portant ‘ . he Letters and Comments .................. 
regates, ; tg din ‘ < i How Gas Engine Was Improved 

P ' More Power House Errors 
ick and - ‘ e 3 P The Very First Atom Bomb 

perlite — 8 * " al Power Plant Engineering—50 Years 

3 Otel D , of: is Ago 
United 3 : Questions and Answers ................. 
1is min t Fe * Trigonometrical Nomenclature Chart ...... 
ly nal eeeee 
7 a eee: . Balloon Baffle Assists Chemical Cleaning .101 
nducted > 3 9 4 The Gas Turbine Power Plant—Part III... 104 
of com: BY : 3 pe 7" Ss FAME ables 9 oo cca eddies cewseecs 
Ss pies : sa “SS Who Gave Away What Secrets? 

exfoli- : ~ =~ Topping Turbine for Sherman Creek ...... 


-anules, 4 > : ‘ > = Concrete Linings in Steel Stacks ......... 
oi = gis “ : ' Filtration of Diesel Lube Oils ........... 
dition, ' c : 4 Winter Meeting of the AIEE ............ 


sible to iis - : 3 : Hell Gate Boiler Operator Observes Water 
: : Level by Television ................ 
V estern 


News from the Field...134: Coming Events 
... 136; Obituaries... 137: Manufacturers’ News 


with af K- 3 -" z _..150; Catalog Library...156:; Manufacturers’ 
olbrook a ly ) : Personals...178; Construction News. ..180: 
but, by = se - New Engineering Books. . . 184. 


s Unde ” i 2 — ¢ © ex e8 


toudill 4 . a = COVER: SPLIT,SUCTION, 125-TON, 300-RPM. 
— —" YE” Ge — : ot AMMONIA COMPRESSOR THAT HELPS 
> ae a HANDLE PROCESS COOLING AND AIR CON. 
ake this wom em DITIONING AT KRAFT FOODS CO. PLANT. 
1 Wate a CHICAGO. 

cost of a ™ E ee ee 6 


e finally - “ THE POWER ENGINEERING 
re store oF et ee AND MAINTENANCE MAGAZINE 
ount d eee ee oy ae ae FOR EVERY INDUSTRY 

vith his ae Gee : 

is give aOR: we ote 
ontitled, 3 

ulletia APRIL, 1947 





KIN 
EDWID 
WALT 
ARTI 
CHAI 
JOHN 


ADVE! 


CHICAC 
Arthu 
53 W. 
Harris 

NEW Y 
Grayb: 
Calede 

PHILAD 
Irwin 
4817 F 
Philad 
Sherwe 

CLEVEL 
681 U: 
Clevel: 
Cherry 

PACIFIC 
San Fi 

564 
San 
Garf 
Los A 
1323 
Los 
Drey 
Seattle 
411 
Seat 
Ellio 


Subscrip’ 
sues are 
mail. P; 
sions on 
Canada 
$6.00. P 
$5.00 anc 
one year 
dress co 
to Circu 
ENGINEE 
Chicago 
should 
and rea 
effective 
Annual | 
Decembe 















































EDITORIAL STAFF 


RALPH E. TURNER 
Editor 


ANDREW W. KRAMER 
Managing Editor 


CHESTER R. EARLE 
Associate Editor 


THOMAS E. HANSON 
News Editor 


—_—_-  - 


Published Monthly by 


TECHNICAL PUBLISHING CO. 
53 W. JACKSON BLVD. 
CHICAGO 4, ILL. 


eo 2 


KINGSLEY L. RICE, President 
EDWIN C. PROUTY. Vice President 
WALTER PAINTER, Vice President 
ARTHUR L. RICE, JR. Treasurer 
CHARLES S. CLARKE, Secretary 
JOHN O. AARVOLD, Prod. Mgr. 


—_-  # =-e 


ADVERTISING REPRESENTATIVES 


CHICAGO: Charles S. Clarke 
Arthur L. Rice, Jr. 
53 W. Jackson Blvd., Chicago 4, Ill. 
Harrison 0824 
NEW YORK: Oscar Wilds 
Graybar Bldg., New York 17, N.Y. 
Caledonia 53779 
PHILADELPHIA, PA. 
Irwin F. Megargee 
4817 Hazel Ave. 
Philadelphia 43, Pa. 
Sherwood 7-8349 
CLEVELAND: A. H. Van Duyn 
681 Union Commerce Bldg. 
Cleveland 14, Ohio 
Cherry 1377 
PACIFIC COAST: Roy M. McDonald Co. 
San Francisco: Roy M. McDonald, Mgr. 
564 Market St. 
San Francisco 4, Calif. 
Garfield 8966 
Los Angeles: Robert Aland, Mgr. 
1323 Venice Blvd. 
Los Angeles 6, Calif. 
Drexel 2590 
Seattle: Thomas L. Emory, Mgr. 
1411 Fourth Ave. 
Seattle 1, Wash. 
Elliott 1370 





Subscription Information—The monthly is- 
sues are sent prepaid by second class 
mail. Prices: United States and posses- 
sions one year $3.00 and two years $5.00. 
Canada one year $4.00 and two years 
$6.00. Pan American countries one year 
$5.00 and two years $8.00. Other countries 
one year $7.00 and two years $12.00. Ad- 
dress correspondence about subscriptions 
fo Circulating Division, POWER PLANT 
ENGINEERING, 53 West Jackson Blvd., 
Chicago 4, Illinois. Changes of address 
should give both old and new address 
and reach us by 20th of month to be 
effective with following month’s issue. The 
Annual Index is furnished as a part of the 
December issue. 


aD 





April, | 





Liver Pant 


ENGINEERING 
April, 1947 


VOLUME 51—NUMBER 4 





* 
Engineers’ Preview 
Helpful Bulletins 
New Equipment News 
What Leaders Say 
Efficient Electric Elevator Maintenance Pays Dividends 
By Thomas T rail 
How to Estimate Turbine Performance with Uncontrolled 
Extraction 
By Edward V. Pollard 
Wilder Hydro Re-development on Connecticut River 
By C. R. Bliss 
Uncontrollability Factors in Boiler Operation 
By Joseph A. Pellettere 
The Practical Engineer and Electrician 
Balloon Baffle Assists Chemical Cleaning 
The Gas Turbine Power Plant—Part III 
By John I. Yellott 
Atomics 
Who Gave Away What Secrets? 
By Andrew W. Kramer 
50,000 kw Topping Turbine for Sherman Creek 
By H. Knecht 
Concrete Linings in Steel Stacks 
By G. T. Haddock 
The Filtration of Diesel Lubricating Oils 
By J. A. Nelson 
The Winter Meeting of the AIEE in New York 
Hell Gate Boiler Operator Observes Water Level by Television 
News From the Field 
Coming Events 
Obituaries 
Manufacturers’ News 
Catalog Library 
Manufacturers’ Personals 
Construction News 


New Engineering Books 


Contents of back issues of Power Plant Engineering will be 
found in Industrial Arts Index on file in Public Libraries. 


Copyright, 1947, by Technical Publishing Company. 


51 
56 
67 
68 


74 


78 


80 


83 
101 
104 


108 


126 
130 
134 
136 
137 
150 
156 
178 
180 
184 


Entered as second class matter September 8, 1932 (original entry May 1, 1908) at the Post 
Office, Chicago, Illinois under act of March 3, 1879. Additional entry at Ann Arbor, Michigan. 


947-——-POWER PLANT ENGINEERING—Chicago, III 


5 























EXPANSION 
Loop 


. FREE BLOW 


STRAINER = iF. 
v4 yz Q 
Cd LY & a F 
J ee SB! ) RAINER — DIRT LEG 
0 





6, 
, pe 
7 
7] 


YL 


» 
a 
° 
c 
D 
re 
~ 
zo 
2 
$ 
2 
6 
nm 
2 
Ww 
4 
x 
m 
TH 








TRAP TEST 


Yi Yi 


test VF 


n 
27 


RETURN TO C 
CONDENSATE 
LINE 


a 


CIEL LIL, 


LL 


Hr 

ys 

Uy 
Y); 


Ul 3 





N 


(2 g 


LOOP HEADER 
Vi SATURATED STEAM LINE TO STEAM USES 
J 4 TO SUPERHEATER xv 


ila li lay 
1/, 















SS 


2 


77 
4 


hake 
hy 
~ 


xC 










WY 
Ye 


= 


7 LT LT / 
Yyf 


SUPERHEATER 
OUTLET 


iy) 


By 
B/ (J 
YY 





SS 
QA 
RO 

SS 
€ 


S 
i=] 
D) 


) < wihow 
SS SS WS 
SSSSSVVQ 


SR RRRESSSSSSSESENVEY 
SS RSSS RSS 





BOILER NOE 








Diagram by 
Huxley Madeheim, 


Consulting Engineer 


SSS S SSS ~\ G5 LE 
De se 
f 


THERMOMETER 


GaTE VALVE 


& 
} 
Po 


» 
RSS 
SS SSS 
SSSSSSN 
SSCUQ 


SSS 
SSS SIRI 
SERS 
RSS 

VN NE 
SEA NESSSSSW 
OES Sk 


STRAINER “Y 


CONDENSATE LINE 


F VALVES - SMALL FORGED STEEL 








BOILER NO. 2 





SN 
Ss 







Rar“ 





SS 


<a < LH 
. GQ A Zi 
SSS RAY 
SS WN Oy 
Sw 


‘as Zw 
SRS RCO, 
SSRIS 4 










SSS N 


RETURN TO SSS 
SASSSS 
TRAP TEST SV@wysy 


N) 
SVJ a 
VALVE RECOMMENDATIONS a 


For details . . . and valves to suit vary- 
ing conditions . . . see Jenkins Catalog. 




















@ A typical boiler plant with steam loop 
and take-offs for various uses is shown in 
this layout. The two boilers are equipped 
with angle non-return stop and check valves 
to prevent return flow into a cold boiler. 
A gate valve provides a secondary shut off 
control for complete shutdown with a tell- 
tale drip to check valve tightness. 

Both boilers feed into a loop which (1) 
allows for expansion (2) assures rejection 
of moisture and (3) provides two parallel 
paths for the steam from any one boiler to 
any one take-off, because of segregation of 
the take-off and the boilers with valves. 





This type of layout permits repair and 
maintenance without requiring a complete 
plant shutdown. 


Consultation with accredited piping en- 
gineers and contractors is recommended 
when planning any major piping installa- 
tion. Copies of Layout No. 21, enlarged, 
with additional information, will be sent 
on request...also future Piping Layouts. 
Just mail coupon. 

A CHOICE OF OVER 600 
JENKINS VALVES 
To save time, to simplify planning, to get 
the advantages of Jenkins specialized engi- 











JENKINS VALVES 


For every Industrial, Engineering, Marine, Plumbing- 

Heating Service . . 

Corrosion-resisting Alloys...125 to 600 Ibs. pressure. 
Sold Through Reliable Industrial Distributors Everywhere 


. in Bronze, Iron, Cast Steel, and 
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Code/Quan Jenkins Valves Service 
Fig. 1059 Cast Steel | 
A 2 Non-Return Stop} Boiler Discharge | 
and Check aaa 
B 2 |Fig. 1012 Secondary Boiler | 
Cast Steel Gate} Control 
¢ | ¢ |fis- lol2 Loop Distribution | 
Cast Steel Gate] (OOP Distribution 
D 2 |Fis- pe Steel Gate | Steam Riser Shut off 
E 4 Fig. ee Stee! Gate Riser- Distribution 

















neering experience . . . select all valves 
from the Jenkins line, fully described in 
the Jenkins Catalog. It’s your best assur 
ance of the lowest cost in the long run. 
Jenkins Bros., 80 White St., New York 13; Bridge- 
port, Conn.; Atlanta, Boston, Philadelphia, Chicago, 
San Francisco. Jenkins Bros., Ltd., Montreal. 


LOOK FOR THIS Seis DIAMOND MARK 
Since Gren es 1864 


JENKINS BROS., 80 White St., New York 13, N. 1. 


Please send us a reprint of Piping Layout No. a 
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“H UMDINGER” self-contained, self - priming 
centrifugal pumps, 1'-in. to 8-in., deliver- 
ing 4500 to 125,000 gpm, have recently-perfected 
priming device to eliminate automatic valves, coun- 
terweights, etc., and guarantee full pumping capac- 
ity within 15 seconds. Only one moving part. 


* * * 


Fok MEASURING rotating speeds from 300 to 
50,000 rpm, a new GE electronic tachometer has 
been developed. It weighs only 19 lb, can be used 
to indicate speeds of electric motors, machine tools, 
automotive and aircraft engines, pumps, fans, blow- 
ers, and other types of rotating equipment. It is 
useful for the production testing of equipment 
without the necessity for permanent attachments. 


* * * 


ELIUM GAS, which is produced in quantity 

only in the United States under Government 
auspices, is in increasing demand by industry, ac- 
cording to the Bureau of Mines. New developments 
include its use in the “heliarc” welder for the weld- 
ing of magnesium, its use as a leak detector in high 
vacuum systems, and the employment of helium 
tracers for mapping the underground structure of 
oil fields. Only 30 years ago helium cost $2500 per 
cubic foot and was considered a laboratory curi- 
osity. Today the cost is only 1.5 cents per cubic 
foot and deliveries are made in tank-car lots. Fur- 
ther details are given in the March issue of Science 
Progress. 


* * * 


UBLIC UNDERSTANDING of “the evils and 

waste resulting from the inefficient circulation of 
people and goods” was called one of the most im- 
portant factors in the solution of the traffic conges- 
tion problem at a recent meeting of the ASCE. 
Without such understanding, efforts to solve the 
problem will be no more than wishful thinking, 
said William J. Shea, chief of staff, New York City 
Planning Department. Chief among the traffic pal- 
liatives applied are: prohibition of curb parking 
and continuous police enforcement; one-way street 
movement; reduction of left-turning movement; re- 
routing of transit vehicles and spreading the loading 
zones in downtown areas; off-peak curb loading and 
unloading of trucks; and installation and retiming 
of traffic signals. But there is no panacea. What 
isneeded in every city is a comprehensive and inte- 
grated program of street and expressway improve- 
ments, additional off-street parking, truck and bus 
terminals, improved transportation, modernized 
traffic engineering measures, selected and continu- 
dus police enforcement, and a public educated to 
the evils and waste resulting from the inefficient 
tirculation of people and goods. Any long-range 
program for effective relief from congestion must 


"be thoroughly understood by property owners and 
; the public generally, and merit their active support 


our efforts to solve the problem are to result in 
other than wishful thinking. 


ENGINEERS PREVIEW 
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eb MEET an unprecedented demand for instruc- 
tion in industrial engineering, the School of 
Engineering of Columbia University will more than 
double its industrial engineering staff during the 
Spring Session according to Dean James Kip Finch. 
Robert T. Livingston, a member of the Columbia 
engineering faculty since 1921 and recently named 
Professor of Industrial Engineering, has been ap- 
pointed to head the department as its new Execu- 
tive Officer. Dean Finch declared that “registration 
in this field has increased since the war more rapid- 
ly than in any other engineering activity and indus- 
trial courses are attracting today not only large 
numbers of students, but an exceptionally fine 
group of men with outstanding qualifications. Many 
men who, before the war, were more interested in 
materials and design aspects of engineering, have _ 
discovered that industrial planning and manage- 
ment, the human side of engineering, pose even 
more interesting and stimulating problems.” 


® * * 


MERICAN ELECTRIC and gas utilities have 

improved their efficiency of operation, as meas- 
ured by output per man, more than twice as rapidly 
in the past four decades as any other major sector 
of the economy, according to a study published by 
the National Bureau of Economic Research. Since 
the turn of the century, labor productivity in the 
utilities, including electric light and power, manu- 
factured and natural gas, has risen at the remark- 
able rate of 4 per cent per year. For other sectors 
of the economy such as manufacturing, agriculture, 
mining and railroads, comparable gains in labor 
productivity range below 2 per cent per year. This 
study has just been issued in book form under the 
title “Output and Productivity in the Electric and 
Gas Utilities, 1889-1942.” 


* * * 


a? America must be taught its fire 
prevention lessons by bitter experience. Many 
of the most familiar safety regulations and devices 
now in general use as protection or precaution against 
fire were adopted only after terrible loss of life and 
serious property destruction had occurred in some 
of our worst fires. But today, state and city authorities, 
aroused by the recent experiences of the Winecoff 
Hotel fire in Atlanta, tenement fires in New York, 
several hotel fires in Chicago and other cities, are 
pushing a program of fire prevention education and 
remodeling of construction for fire prevention. En- 
closing of elevator shafts and stairways, better inspec- 
tion to discover holes through which fire and gases 


.can pass, installation of fireproof doors, provision of 


proper exits, remodeling of sprinkler systems, and 
other measures are being advocated—and above all, 
education of people themselves. Apparently it is not 
merely the crowding of our large cities that is re- 
sponsible for the condition, for some of the worst fires 
have occurred in relatively small cities and where 
there is relatively little crowding. It seems to be one 
of those problems about which it is not safe to gen- 
eralize and about which something must be done 
continuously rather than in spurts. 


EW LIGHT-WEIGHT, portable, aluminum air- 

cooled compressors in 60, 105, 160, 210, 315 
cfm are of the V type, except the largest, which 
has cylinders in a W. Two smaller sizes have 4'%- 
in. stroke, three largest 4-in. Aluminum compressor 
heads, manifolds, crankcases. Crankshaft mounted 
on heavy-duty double-row ball bearings. Full force- 
feed lubrication; air cleaner on each low-pressure 
cylinder. Available in industrial department, skid, 
steel wheel, pneumatic-tired trailer and flanged- 
wheel units for mining, railroad and other work, 
also for truck mounting. 


* * * 


— on the Columbia River Power System, 
consisting of the Bonneville Power Adminis- 
tration and Power Components of the Bonneville 
Dam Project and the Columbia Basin Project, 
Grand Coulee Dam, has just been issued by the 
Bonneville Power Administration of the U. S. De- 
partment of the Interior. This is a very complete 
report on both the physical and financial operations 
of the system. Many charts and diagrams and very 
detailed tabulations cover such factors as revenues 
from customers, repayment of federal investment, 
interest on federal investment, energy deliveries 
and installed capacity, energy production, transmis- 
sion system and substation capacity, operating re- 
sults, disposition of the revenue dollar, management 
of the power resources, customers services, power 
rates and personnel. Detailed financial statements 
and auditor’s reports as of June 30, 1946 are given 
at the end of the book. 


* * * 


UPER-CONDUCTIVITY, the phenomena of trans- 

mission of electricity without loss due to resist- 
ance, occurs in many metals but only at temperatures 
near absolute zero, —273 C, or —459.7 F. Recently, 
however, it has been discovered that certain alkali 
metals in liquid ammonia solutions are super-con- 
ductive, after rapid freezing, at temperatures as high 
as —85 C. The solutions are also good detectors of 
infra-red light, according to The Ohmite News. 


* * * 


4 HAT DO you think of it—?” Well, what- 

ever you think about it, your opinion can 
now be measured and indicated on an Opinion 
Meter. This device was designed to register the 
composite opinion of as many as 120 individuals. 
It consists of a large indicating unit and as many 
as 120 hand-held stations. On the individual station 
is a dial calibrated from zero to 100 and an adjust- 
able pointer. The scale from 0 to 50 is the “no” 
side of the dial and from 50 to 100 is the “yes” side. 
There is also an “off” position. Inside the indicating 
unit case are electrical and electronic devices that 
perform the measuring and indicating function. To 
register a degree of opinion on a given question, 
each member of a group turns the pointer on his 
individual unit to a desired position on the dial. 
The results from all the individual units are aver- 
aged by the indicating unit, and the sweep pointer 
on the larger dial stops and locks at a number cor- 
responding to that average. What’s your opinion 
of this one? 


A DEVICE able to spot holes or imperfections ag’ 
small as 0.003 in. is the new Fault Detector 
for inspecting paper, sheet rubber, sheet mica, var. 
nished cloth and various plastic materials. It oper. | 
ates on the principle that various sheet materials 
have more electrical resistance than air holes or: 
certain foreign particles in the materials. The de 
tector applies an adjustable voltage to the materia] 
and measures the different resistivity of the mate 
rial and of the holes or various imperfections, which 
will let the current through and indicate a fault in 
the material. These signals are amplified electron. 
ically to actuate a visual or audible alarm or even 
to actuate automatic control equipment. 


* * * 


PACKAGED power unit, the Electrofluid Drive, 
available in capacities up to 20 hp, is a compact, 
motorized hydraulic combination of general-purpose 
a-c induction motor, flange-connected, on a stout 
housing containing a hydraulic coupling, with shaft 
extension for driven machines. These may be: 
heavily flywheeled machinery, compressor, con- 
veyor, cooling tower fan, printing press, textile ma- 
chine, paper machinery, ball mill, rubber mill, ete, 
or a speed reducer can be used to drive by chain 
gear or belt. When motor accelerates quickly or 
stops suddenly, fluid drive absorbs the shocks and 
excess energy. 


* * * 


—— a few years automobiles, refrigerators, 
ranges and hospital equipment may be finished 
with a silicone paint that will retain its original 
color and gloss indefinitely. Tests of the paint, now 
being developed by GE, show the silicone product 
to be highly resistant to severe weather conditions, 
chemicals and heat. If it works out, colors may be 
clearer and brighter, also discolorations caused by 
hot greases, fruit juices, iodine and several chemi- 
cals may be prevented. The new paint shows 
superior resistance to acid and alkali solutions. 


* * * 


‘ HOSE WHO follow the very fine articles on the 
technical and commercial phases of power utility 
operations published monthly in the Edison Electric 
Institute Bulletin should obtain the recently pub- 
lished Index for Vol. 14 of the Bulletin, January- 
December 1946. This is available from the Edison 
Electric Institute, 420 Lexington Avenue, New York 
City, New York. 


* * * 


[MPORTANT USES of alloy cast iron in essential 
parts are noted at the new station of Staten 
Island Edison Co. now under construction under 
the supervision of Gilbert Associates. For inlet and 
outlet pipe in the cooling and condensing systems 
of the 25,000-kw turbine generators, cast iron to 
ASTM specification A 126, Class B, with a nickel 
content of around 2 per cent, was specified. In the 
condenser units, nickel alloy cast iron was likewise 
specified for barrels of the two vertical circulating 
pumps. Four water box castings, each about 12 ita 
high, and two reversing valves, each 4 ft in diam- | 
eter, utilize nickel-molybdenum iron castings. 
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TIELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
numbers of those you want on coupon below, detach and mail. 


and catalogs. List paragraph 
BOILERS, FURNACES 


Scoich Marine Power Boilers—Bulletin 

B-3075 is an 8-page bulletin covering 
complete specifications and descriptions of 
the company’s oil or gas-fired Scotch power 
boilers. Illustrations of the unit are in- 
eluded and several pages of tabular material 
regarding its construction and operation are 
included. Line drawings of several models 
are dimensioned for supplementary engi- 
neering information. Titusville Iron Works 
Co. 

Steam Generators—This bulletin tells 

about the company’s steam generator 
which is available for fully automatic oper- 
ation with any grade of oil. There are 17 
sizes in the line from 20 to 500 bhp, for 
pressures up to 200 psi. 80 per cent thermal 
efficiency is guaranteed, it is pointed out. 
Outstanding features of the steam gener- 
ators are described and a large photo of 
the unit is shown. Superior Combustion 
Industries, Inc. 

Furnace Wall Construction, Design— 
3 This 36-page manual on industrial heat 
enclosures, Catalog C-46, is filled with engi- 
heering information on the construction and 
design of suspended walls and arches. In- 
formation is presented on air-cooled walls, 
insulated walls, standardized encasements. 
An exceptionally useful section is ‘The 
Air Leakage Through Upper 
Water wall backing, water 


arch variations and many other subjects 
are covered in this comprehensive booklet. 
George P. Reintjes Co. 


ACCESSORIES 


4 H. P. Power Plané Layout—A diagram- 
matic layout, printed in four colors, 
illustrates the application of the company’s 
apparatus in a typical high-pressure power 

t; it has just been issued. Each color 
Tn the chart represents steam, water, air, 
lubrication oil, condensate and other ele- 


“ments passing through power plant equip- 


ment. The many uses for the equipment 
‘are pictured diagrammatically and a list- 
ing of current literature pertaining to each 
of the products illustrated is given. Schutte 


> & Koerting Co. 


5 Steam Plant Equipment—Bulletin G- 
1306, 12 pages, covers the company’s 
line of boiler blow-off valves, water columns 
and gages, expansion joints, steam traps 
and strainers, spray nozzles and liquid level 
indicators. Brief descriptions of each of 
the items are presented and illustrations are 
complete. “How to Specify” information is 
given. Yarnall-Waring Co. 


AUXILIARIES, BURNERS 


6 Turbines Maintenance Handbook — 
“Maintenance Hints for General Pur- 

Turbines,” is the title of this recently- 
issued 96-page bulletin. A partial listing of 
the book’s contents will show the wide 
Scope of the subject matter. Some of the 
installation, piping, 
lubricating oil, opera- 
inspection, rotor, bearings, 
ens speed regulating governor, reduction 

» Overspeed trip, emergency tips. Ex- 
mples are given throughout the booklet 

excellent line drawings supplement the 

ptive matter. Westinghouse Electric 


compound, 
« capacity, 


Industrial Oil Burner—‘“Precision Com- 
bustion” is the title of this recently 
12-page bulletin on the company’s 
burner. The folder emphasizes three 
tages of the burner: simple flame ad- 
mt; precision air control; pressure- 
igniter. Sectional views through the 
and parts supplement the description 
schematic diagrams in two colors illus- 
e€ manner in which the flame is 
1 ." Other diagrams show adaptation 
the burner to eight types of boilers and 
E Page is used to show typical installa- 
using No. 5 and 6 oil. Other. informa- 
includes tables of specifications and 
tions of parts. York-Shipley, Inc. 


PUMPS, COMPRESSORS 
Deep-Well Pumps—Submersible deep- 
well motor-pump units are described 
Bulletin 46-5000. There are 12 pages in 


7 


8 


aly 


the catalog. The bulletin points out how the 
pumps (capacities of 7,000 to 20,000 gpm, 
heads to 1500 ft) are in actuality a packaged 
pumping station. Sectional views through 
the pump and casing illustrate operation 
and construction of the units; tables of 
capacities and sizes are presented. Photos of 
actual installations are given. Byron Jack- 


son Co. 
9 Double Suction Pumps—Bulletin No. 
248, 12 pages, is a complete data book 
on the company’s double suction pumps. 
Presented in the bulletin are .specifications 
and construction details, accompanied by 
an excellent sectional wash drawing of the 
pump. Capacity rating tables at various 
heads and speeds are given. There are 8 
double pages of these tables. Other engi- 
neering information includes a full page 
of dimensions for several sizes of pumps; 
this table is accompanied by a dimensioned 
line drawing. The American Well Works. 


10 Centrifugal Pumps—Bulletin W341-B11 
is an 8 page catalog describing two 
types of the company’s centrifugal pumps 
designed for boiler circulation and heater 
drain service. Drawings supplement the de- 
scription» of the pumps’ mounting arrange- 
ment, cooling system, etc.. A detailed de- 
scription of bearings and lubrication, shafts 
and materials of construction are given. 
Tabular material includes dimension tables 
and drawings for pumps from 114 to 6 
inches. The booklet is well illustrated with 
line drawings and photographs. Worthing- 
ton Pump and Machinery Corp. 
11 Compressors Data Book—There are 64 
pages in this recently-isssued Bulletin 
3080 on the company’s Class PRE synchro- 
nous-motor-driven. compressors. Complete 
coverage of the construction and operating 
advantages of the units is given in the first 
several pages. Full-page compilations of 
important, advantages resulting from these 
design f@atures also’ are given. Extremely 
large and clear full-color illustrations ren- 
der the explanations easy to follow. Typi- 
=  apsuaeang are pictured. Ingersoll- 
and. 


12 Pumping Units—Bulletin 726-C is a 12- 
page catalog which describes the com- 
pany’s line of “Unipumps.”’ Photographs of 
the pumps are presented and cross-sectional 
wash drawings show the construction and 
operation of the units. Two full page se- 
lection tables—one for 60 cycle speeds and 
one for 50 cycle speeds—for cold water and 
brine are presented. Another full page of 
engineering information includes dimen- 
sional information on pump and motors; 
tables are supplemented by dimensioned 
line drawings. Selection tables and more 
drawings accompany a page of construction 
features. An unusually useful section is 
“How is Reduce Pump Costs.” This is 
accompanied by a full page friction table 
showing friction of water in pipes for vari- 
ous heads. Typical installations are pic- 
tured.. The Weinman Pump Mfg. Co. 


13 Chemical and HP Pumps—Catalog No. 
146, 32-pages, is a spiral-bound book- 
let which deseribes and gives engineering 
information on the company‘s line of con- 
trolled volume chemical and high pressure 
pumps for practically every chemical serv- 
ice. Uses of the pumps in many industries 
such as chemicals, petroleum, textiles, foods, 
etc. are outlined. Details of construction 
which result in outstanding operational ad- 
vantages are described and _ illustrated. 
How precise volume control is obtained 
with these pumps is the subject of another 
section of the booklet. A detailed descrip- 
tion of many of the parts of the pumps 
is presented in the center part of the bul- 
letin. Pumps of special design also are 
shown. Six full pages of capacity-pressure 
tables are shown and four more pages are 
given over to a novel chart whereon ‘sug- 
gested materials of construction are shown. 
Milton Roy Pumps. 


ELECTRICAL 


1 4 Steel Fabricated Motor—This 4-page 

Bulletin L-12 decribes the latest de- 
velopment in this company’s steel fabricated 
motor, a standardized unit engineered for 
“low maintenance, high rformance and 
service life.’ The center spread of the 
folder points out the various construction 
features which differ from conventional 
motors. The section is illustrated with a 
large wash drawing. Typical installations 
are pictured. Elliott Company. 


FANS, BLOWERS 


1 5 Fans, Conditioning Equipment—Bulletin 

SE-1 describes the company’s line of 
fans, air washers, conditioning units, unit 
heaters and mechanical draft equipment. 
Decidedly compact, the bulletin presents on 
each of its eight pages tables of perform- 
ance figures, drawings and photos of the 
equipment, descriptive material pertaining 
to applications, designs, construction and 


performance. Clarage Fan Co. 
1 6 Industrial Fan Systems—‘“‘Fan Systems 
for Various Industries,” is the title 
of this 32-page bulletin. It describes and 
illustrates typical examples of blower sys- 
tems for woodworking industries, dust col- 
lecting systems in metal industries, cooling 
systems for the glass industry and industrial 
ovens. The need for such systems is ex- 
plained in each instance and the booklet is 
well filled with excellent photos of instal- 
lations. The Kirk & Blum Mfg. Co. 


MAINTENANCE 

17 Conerete and Wood Floor Surfacer— 

This six-fold folder tells about the 
company’s product for use in patching and 
resurfacing concrete «and wooden floors. 
Typical examples of the product’s use are 
outlined and a listing of its uses is pre- 
sented. Detailed directions for application 
are given. A series of important questions 
are asked and answered. Stonhard Co. 


POWER PLANT * 


ENGINEERING 


Please have the manufac- 
turers send me without 
obligation the literature 
indicated by the follow- 
ing paragraph numbers: 

















ee 


APRIL 
Your 
Name 





Your 
Title 





Name of 
Company.) = 





ne *< 
Compagy 
aa 


City .... State 
e you prefer delivery at your home 
address also fill in the following spaces.) | 








Home SRARY 





City 








18 The Truth About Waterproofing—‘‘The 
Truth About Aquella” is the title of a 
32-page report on a product which was 
originally used in waterproofing porous 
masonry surfaces of the Maginot line. The 
booklet tells the story in a logically devel- 
oped manner from the first application to 
the Line. It presents letters of commenda- 
tion from various French Bureaus and also 
a reproduced letter from the National Bu- 
reau of Standards test conducted in 1942. 
Next is a condensation of the article ‘Water, 
Stay Away from my Wall” which appeared 
originallly in Forbes Magazine and was 
later reproduced in Reader’s Digest. An 
explanation of the “unauthorized” distribu- 
tion of an unsigned letter from the National 
Bureau of Standards is given and a copy of 
the letter is reproduced. The booklet also 
contains technical data and photographic and 
documentary evidence that Aquella really 
works. Excerpts from letters are reproduced. 
Prima Products, Inc. 


TREATING, FILTERING 


19 Zeolite Water Softenters—This 8-page 
bulletin describes Zeolite softener 
equipment and describes also two common 
processes for softening water—the Zeolite 
and lime and soda processes. It also tells 
when each type should be used. Operating 
advantages of this company’s equipment are 
pointed out. A sectional view of the com- 
pany’s water softener is presented and on 
this drawing are pointed out many of the 
features previously mentioned. The bulletin 
is extremely well illustrated. The Ameri- 
can Water Softener Co. 


20 Soot, Fire-Scale Removal—This four- 
page bulletin tells about the company’s 
Oxi Crystals and their function in removing 
soot, carbon and fire scale from the tubes 
and heating surfaces of boilers. A detailed 
description tells of the method of application 
of the crystals and describes their action. 
Photos show how boiler interiors appear 
after use of the crystals. Oxi Corp. 
21 Stopping Scale Without Chemicals— 
This bulletin tells about the company’s 
electro neutralizer which is reported to stop 
scale without the use of chemicals in boilers, 
condensers, evaporators, internal combustion 
engines, Diesel installations and hot water 
systems. The operation of the neutralizer is 
completely explained and the principle of 
electro-neutralization is covered. Electro 


Chemical Engineering Co. 
22 Soot Removers—““What Do You Know 
About Soot Removers?” is the title of 
this new 4-page bulletin. It lists most of the 
commonly-used soot removers and tabulates 
the point to which each chemical lowers the 
ignition point of soot. It also shows what 
combinations of these chemicals make effi- 
cient removers. Helpful hints which have 
been gleaned and condensed from experi- 
ments and tests also are included. A de- 
scription of the company’s compound is in- 
cluded. O’Brien Industries. 


23 Oil Filters—Several types of oil filters 
are described in this. recently issued 
10-page bulletin. Cross-sectional views of 
the filter are presented and. outstanding fea- 
tures of the unit are pointed out in this 
drawing. Specifications and dimensions for 
various models are presented in tabular and 
dimensioned drawing form. Method of op- 
eration is completely described. The Briggs 
Clarifier Co. 


24 Carbon, Soot Remo’ 

tells about the com 

and fire-scale remover. 

chemical is described and the 

use are outlined. A description of the chemi- 
cal is also included and the method by which 
it is applied is described. Another chemical 
treatment described in the bulletin is the 
company’s ‘sludge solvent for use in oil-' 
fired systems. Directions for the use of this 
chemical are also given. Nutmeg Chemical 


Co. 
2 5 Boiler Feedwater Handbook—‘‘Equip- 
ment and Methods for Applying Treat- 
ment to Boiler Feedwater,” is the title of this 
recently-issued book. The book first de- 
scribes the problems to be met and the vari- 
ous methods available for doing the job. The 
various sections then develop the remainder 
of the solution logically. Pre-Treatment, 
Feedwater Treatment, Internal Treatment 
all are covered and each section is supple- 
mented by line drawings of treatment lay- 
outs, and tables. Proportioneers, Inc. 


26 Synthetic Ion Exchange—This 18-page 
booklet covers the subject of synthetic 
ion exchange resins and the action of these 
resins in water treatment. Flow diagrams 
and cycles of operation in exchange processes 
and the reduction of alkalinity are pre- 
sented effectively and chemical aspects of 
the exchange process are explored. listing 
of the advantages of synthetic resin exchang- 
ers is given. Illustrations show commercial 
and industrial deionizing equipment as in- 
stalled. Applications of the ‘Amberlites” 
to water softening, reduction of alkalinity, 
reduction of total solids comprise one of the 
most useful sections of the klet. Methods 
of use of the Amberlites is another section 
of the literature. Literature references are 
given at the end of the bulletin. The Resin- 
ous Products and Chemical Co. 


27 Water Softeners Bulletin—Bulletin 4, 
eight pages, covers a new line of hot 
lime-soda water softeners. The five different 
types of these units which are shown cover 
a wide range of requirements and the appli- 
cations of each are concisely explained in the 
bulletin. Blueprint-type flow diagrams of 
each type and a general description of the 
company’s hot process phosphate treatment 
are contained in the booklet. Liquid Con- 
ditioning Corp. 


INSTRUMENTS, CONTROLS 


28 Manometers Bulletins—Bulletins 222-B, 
343-A, 363, 364, 365 and 366 are all de- 
voted to descriptions of various models of 
manometers. Specifications of each of the 
manometers is listed, photos of the manom- 
eters are shown and large dimensioned draw- 
ings of the units are presented. Ou 
features of each type of manometer are 
stressed. Builders-Providence, Inc. 
29 Dimensioned Drawings Handbook—For 
the first time, this company has com- 
bined into a single bulletin a complete set 
of certified dimensioned drawings covering 
every available combination of its Flow- 
rator instruments. The book is devoid of all 
sales information in an effort to condense, 
into the handiest possible form, comprehen- 
sive and accurate dimensional information 
so important to piping layout draftsmen and 
designers. Fischer & Porter Co. 
30 Industrial Instrumentation — Catalog 
370 is a 16-page bulletin covering the 
company’s line of indicating, recording and 
controlling instruments for temperature, 
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] engineering an 
construction and operational information on 
controls and — The catalog is well illus. 
trated with photos and sketches and tabula 


material supplements some of the descrips 9 


tive matter. e Foxboro Co. f 


31 Protective Equipment for Engines — - 
Catalog 646, 32 pages, covers the come | 
pany’s line of pro ve equipment for in- 
ternal comb’ on engines. Included in th 

descriptions are safety controls, alarm sys 

tems, ecel indicator systems and autos 
matic plant equipment. Advantages common 
to the entire line of controls are listed in” 
the fore part of the booklet and detailed” 
descriptions of the various controls follow.” 
Applications for each control are pointed 
out by example and the control is pictured,” 
Viking Instruments, Inc. 3 
Manual on Temperature Regulators— — 
32 Bulletin 464 is a 24-page engineering, © 
operating and maintenance data book. Ex. 
coperany detailed information on “How to 

Select the Proper Unit for the Job,” is in- 

cluded and consists largely of a full-page 


table, partly colored for emphasis. Complete ™ 


——— and engineering information on 
all units is presented and accompanying in- 
formation on elements and accessories is 
given. Sizing and capaci 

tabular form; an unusually informative sec- 
tion on installation is complete with drawings 
and photographs. Operation and maintenance 
are covered in similar sections. Leslie Co. 


VALVES, PIPING 
33 Wins, 


design of systems. Uses of the three types 
of outlets are explained in picture and text. 
Appticetion and structural data tells where 
and why the fit are used and shows typi 

cal installations. Under the head “Just Four 
Easy Steps,” the bulletin shows the 1 


pressures and tables of stock sizes, dimen- 

sions and prices are given as are dimensioned 

= See and drawings. Bonney Forge & Tool 
orks. 


34 Steam and Water Valves—This 4-page 
bulletin describes seven types of valves 
—examples of the more than 1500 standard 
types and sizes made by this company. “¥ 
diagrams picture the valve as installed and 
sectional wash drawings picture the valve 
itself. Brief descriptions of the unit are 
Poe | and their outstanding features are 


35 printed article by J. H. H. Voss; the 
article is titled, “‘Plant Improvement Through 
Compressor Valves.” Indicator cards are 
analyzed anc 


. Golden-Anderson Valve Specialty Co. 
Compressor Valves—This is a 6-page re- — 


shown and 





Detailed photos of compressor valves 
old and new type springs are presented and 
e analy: 


their difference ar 
Co. 

Steam Traps, Filters—Two 4-page bul- 
36 letins have just been issued by th Ss com- 
pany; one of them describes its steam 
and the second one its “Kleen Air” filter. 
first of these sho 


nted. 
filter illustrates the prin 
soe leah ine ta 
ion ¥ 
& MacDonald, Inc. . 


Tubing Booklet—There are 8 
his bulletin on Electrunite~ 


i photographs of 
several compressor installations are given. 


zed. J. H. H. Voss | 
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ON OF JOSHUA HENDY IRON WORKS, A 


The Crocker-Wheeler Protected-type Motor gives 
you full power, open motor performance—sheltered 
by a helmet-top housing that keeps dripping liquids, 
falling metal chips and other foreign matter away 
from vital working parts. There are no openings for 
trouble to enter anywhere above the level of the 
center line of the shaft. 

Rated on the same basis as conventional open 
motors—40 C rise, full-load continuous duty, with a 
15 per cent service factor—the motor, in addition to 
being drip proof and chip proof, is also neglect proof 
to a large extent. Rotors are practically indestructible; 
Vinylastic insulation makes coils dirt, oil and moisture 
resistant to a high degree; and centrifugal grease seal 
for ball bearings reduces lubrication attention to once 
a year or even less often. (Sleeve bearings are optional.) 

Protected-type Motors will give you trouble-free 
service on many jobs for which enclosed and partially- 


enclosed motors have been specified in the past—yet, 
they cost no more than open types. 

For complete details, send for your free copy of 
the new four-page bulletin, SL-300-1 cw-18 


CROCKER-WHEELER ELECTRIC MANUFACTURING COMPANY 


A Division of Joshua Hendy Iron Works 
Branch Offices in Principal Cities 


PERE, N,/J. 





PRINCIPAL PRESENT-DAY DEsIGNs {OF 


»»- for utility plants 


C-E Pack 

Spreader | 

Type E Si 

ing. Cap: 
The three units shown on this page typify present-day C-E 15,000 to. 
natural-circulation designs for high-pressure, high-tempera- 
ture, high-capacity requirements. The two upper units are 
pulverized coal fired with vertically-adjustable tangential 
burners to provide substantial control of furnace heat absorp- 
tion and, therefore of gas temperatures leaving the furnace. 
These burners, in conjunction with the Montaup type bypass 
damper (included in both units), have proved to be the 
most satisfactory and economical method yet developed for 
maintaining constant superheat temperature over a wide 
range of steam output and with varying coal quality . . . The 
lower unit is of the outdoor type, equipped for horizontal 
firing of gas or oil. B-101 





COMBUSTION 


C £ PRODUCTS INCLUDE Ai! TYPES OF BOILERS. FURNACES. PULVERIZED FUEL SYSTEMS AND STOKERS: ALSO SUPERHEATERS, ECONOMIZERS AND AIR H/A 
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isi0F C-E STEAM GENERATING UNITS 


Here are seven designs of C-E Steam Generating Units which are 
finding wide favor among present-day buyers. Collectively, they 
meet alk capacity requirements — from 5,000 to 1,000,000 (or 
more) pounds of steam per hour — and virtually all conditions of 
pressure and temperature. Each unit is designed to meet modern 
standards of performance not only in terms of fuel-burning effi- 
ciency but also with respect to such important factors as reliability 
of operation and low maintenance... While not completely repre- 
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C-E Package Boiler fired with C-E 
Spreader Stoker; also available with 
Type E Stoker and for oil or gas fir- 
ing. Capacities range from about 
15,000 to 40,000 (or more) Ib per hr. 
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sentative of the C-E line of boilers 
and fuel-burning equipment, these 
units are applicable to the vast major- 
ity of today’s steam generating needs. 


Type VM (Low Head) Boiler fired with 
Type E Stoker; also adaptable to other types 
of firing. Built for capacities ranging from 
about 5,000 to 35,000 Ib steam per hr. 


Typical of pulverized fuel fired 
VU Steam Generator as de- 
signed for the larger industrial 
requirements. Built for capaci- 
ties up to 300,000 (or more) Ib 


SSW, > 





























VU Steam Generator fired with C-E Con- 
tinuous Discharge Spreader Stoker; capaci- 
ties up to 250,000 Ib per hr. Also adaptable 
for firing by other types of stokers, oil or 
gas with capacities from 20,000 Jb up. 





steam per hr. May also be fired 
with oil or gas. 
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TOUGH PROBLEM 
SIMPLE SOLUTION 


Continuous trouble with uneven secondary air distri- 
bution in four large water wall equipped boiler fur- 
naces was this operator's plight. 


With ten air nozzles each in the front and rear walls, 
finger-like slag formed on the clay brick immediately 
above these openings. The air streams were deflected, 
preventing uniformly distributed secondary air. Fuel 
burned unevenly. Costly shutdowns and lowered fuel 
efficiency resulted. 


Installing three courses of CARBOFRAX silicon car- 
bide brick over the air jets, as shown in the illustra- 
tion, provided the solution to this problem. Clinkers 
find no anchorage on the smooth surface of the 
hard, dense CARBOFRAX brickwork. Any slag that 
accumulates drops off of its own weight. Improved 
fuel combustion, more continuous on-line service and 
reduced operating costs have been secured. 


Only one of many examples, this experience proves 
the ability of CARBOFRAX brick to 
overcome troublesome conditions. 
Investigate their possibilities for use 
in your boiler furnaces. A post card 
to Department H-47 will bring a 
prompt response. The Carborundum 
Company, Refractories Division, 
Perth Amboy, New Jersey. 


spy CARBORUNDUM 


TRADE MARK 


“Carborundum”’ and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company 
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NEW EQUIPMENT NEWS 


Use the coupon below when you want further information on the equip- 
ment described on this page and following pages. Write the identifying 
letter or letters in the space provided, clip the coupon and send it to 
Power Plant Engineering, 53 W. Jackson Blvd., 


A New Oil Filters The 
Hilliard Corp. is announcing a new 
line of lubricating, fuel and industrial oil 
filters. These units are constructed of steel 
and utilize from one to eighteen filter car- 
tridges, measuring 714 in. by 18 in. This 
size which has be- 
come so popular 
with Diesel engine 
operators is known 
as the “Navy Type.” 
These oil filter 
units are available 
with or without 
heaters, dependent 
upon the require- 
ments of the user. 
The oil is delivered 
to the inlet of the 
filter and is forced 
from the outside of 
the filter cartridge 
toward the center 
and then out 
through the outlet 
back to the system, 
either by means of an auxiliary motor 
driven pump set or directly from engine 
or equipment pressure. Hilco units may 
be operated as by-pass or full-flow filters, 
depending on the flow rate required. 
Filter elements available for use in these 
units are made of Hiltex-Cellulose, a high- 
ly efficient grade of filtering material, to 
handle the additive type oils; or Hilite- 
Fullers Earth for handling straight run 
mineral oils. Micronic filtration and high 
flow rates at relatively low pressures are 
claimed for these units. 


B Refrigerating Sys- 
tem Purger Armstrong 
Machine Works has recently introduced 





mechanism in which the ball float used 
to actuate the valve has been enlarged 
and the valve itself improved. 

The new Purger is offered in two 
styles: No. 270 with semi-steel body for 
pressures up to 200 psi and No. 370 with 
forged steel body for ‘pressures up to 
300 psi. Adaptable to systems of virtu- 
ally any capacity, the purger operates 
with equal efficiency regardless of 
whether system pressure is above or 
below atmospheric. 

For maximum efficiency, the refriger- 
ant gas in a refrigerating system must be 
of high purity. Air or other non-con- 
densible gases present in a refrigerant 
have the effect of increasing the amount 
of pressure that must be applied to 
make it condense into usable liquid 
form. To apply additional pressure re- 
quires use of extra power. The function 
of the purger is to automatically sepa- 
rate and discharge the non-condensible 
impurities. To do this, the purger is 
connected to draw gas from points 
where the impure gas tends to collect, 
such as in the high points of the con- 
denser and receiver. This gas is fed into 
the liquid filled interior of the purger 
through a small vent in the top of an 
inverted bucket. 


The liquid refrigerant in the purger is 
kept chilled by the evaporating coil con- 
tained in the upper chamber. Gas bub- 
bling up from the inverted bucket is 
deflected by a baffle to strike the cold 
coil. Portions that will not condense 
collect in the top and are released by a 
simple float controlled needle valve. Ex- 
cess liquid formed by the portions that 
condense is discharged (through the 





Chicago 4, Illinois. 


valve controlled by the inverted bucket) 
into the evaporation coil where it helps 
supply the chilling effect needed to op- 
erate the purger. This purging method 
is applicable to any of the commercial 
refrigerants, such as ammonia, freon, 
carbon dioxide, or sulfur dioxide, used 
in compression type systems. One of the 
important advantages claimed for the 
new model is that it reduces loss of gas 
in purging to practically zero. In the 
petroleum and chemical industries, the 
purger has application in gas purifica- 
tion processes. 


Pipe Intersection 
Compass This tool an- 
nounced by Martindale Elec. Co., is a 
great help in accurately marking the 
lines of intersection of two pipes (of the 
same or different sizes) which are to be 
connected to each other in the form of 
a right angle, other angle, “Y,” etc. 
The many fields of use for this tool are 











a new non-condensible gas purger for 1 ee atif 
refrigerating systems which in service [pooner | OE 
a has operated at efficiencies ranging nn 
rom 98 per cent to 100 per cent. Design sea san omee| : Q : > 
is essentially the same jo in older peta oem apparent: the oil field, tin shops, chemi- S 
strong models except that the refrigerat- if =f) cal industry — e few. Because of the : 
ing jacket has been replaced by an in- ee simplicity of the tool itself the average 
ternal coil. Use of the coil increases by ee «et worker can become expert in its use in 
approximately 50 per cent the condens- ae im a very short time. The saving in time 
ing surface available for separating non- 7 i over the old cut-and-try method is con- 
condensible gases from the refrigerant. Ball siderable and soon pays for the tool. 
In addition, the purger incorporates a ‘sy 
new non-condensible gas discharge % 
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turers send me without ob- Company coil-type heat exchanger is used in com- . 
ligation further information 0 ee ere es kee ew ee re eee, bination with an automatic temperature 





regulator which is located in the blow- 
off outlet of the heat exchanger. 

The thermostatic control valve is set 
to maintain a predetermined tempera- 


on the equipment indicated 
by the following letters: 





(If you prefer delivery at your home also fill in below) 
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Maintenance men find their job made easier and 
operating efficiency stepped up by Lunkenheimer 
interchangeability of parts. 


In servicing the Bronze ‘‘Renewo” and Iron Body 

“‘Ferrenewo” Valves—both regular and plug 
anna types—only one stock of parts is required. All 
“RENEWO” parts (except bodies and bonnet rings) are ex- 


oui actly the same and fit each other perfectly. 


For example—if you need a stem, disc, or seat 
ring for the ‘““RENEWO”, you can use the cor- 
responding part of the “FERRENEWO”, and 
vice versa. 


an- 


t the 
f the 
to be 
m of 





IRON BODY 
150 Ib. S. P. 
| “FERRENEWO” 












Repairs are more quickly and easily made, 
ordering and handling are simplified. The re- 
sult: Lower maintenance cost and low ultimate 
valve cost. 


l are 


Lunkenheimer part-interchangeability is fully 
illustrated and described in Circular No. 567. 
Ask your Lunkenheimer Distributor for a copy, 
or write direct. 


VALVE MAINTENANCE SIMPLIFIED 


There are fewer parts to be carried, repairs 
are more quickly and easily made. The 
labor, time, and expense of valve main- 
tenance is cut down—’way down! 





mi- 
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1. 


e SAVE THIS WAY, TOO! e Fig. 16-P 
Bronze Plug Type 


“RENEWO” 





For severe throttling service, a regular type can 
be converted into a plug type, by simply chang- 


n= SEE YOUR LUNKENHEIMER ing the seat and disc, without taking the valve 
f out of the line. 
‘ith DISTRIBUTOR ! Thus it’s not necessary to buy a whole new 


valve—just a matched set of plug type seat and 








a lunkenheimer Distributors are located in disc which interchange perfectly in correspond- 
“~ all industrial centers. There is one near ing patterns and sizes in a range of pressures 
of you—have him demonstrate with actual from 150 to 350 lb. S. P. 
ng- sige pg geo Mee mt Lunkenheimer simplicity of design, minimum Fig. 16 
my Valves. It’s a big time and money | number of parts, and fine precision workmanship Bronze Regular 
= saver for any plant! make this and other outstanding economies “RENEWO” 
ure possible. 
w- 

e a + e 
a THE LUNKENHEIMER CO., Cincinnati 14, Ohio 
ra- ( OFFICES: NEW YORK 13, CHICAGO 6, BOSTON 10, PHILADELPHIA 7. 
ng EXPORT DEPARTMENT: 318-322 HUDSON ST., NEW YORK 13, N. Y.) 
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change in ratio of blowoff to makeup, 
which may be required by variation of 
solids in the makeup water, is readily 
made by adjustment of the thermostatic- 
ally controlled blowoff regulating valve. 

The Class 4 System employs one heat 
exchanger in the makeup line to an open 
heater or direct to the boiler. 

The Class 5 System utilizes two heat 
exchangers operating at high and low 
pressures. The makeup first flows 


through the low-pressure heat ex- 
changer and then to the deaerating 


THERMOSTATIC 
REGULATING VALVE * 
=) TEMPERATURE 
“El |_- — ELEMENT 
MANE UP WATER 
H meET 
sew : ~— 

~ 





heater. The total boiler feed from the 
deaerating heater then flows through 
the high-pressure heat exchanger on 
the way to the boiler. This system pro- 
vides an extremely efficient heat recov- 
ery system. The boiler blowoff flows 
countercurrently from the boilers 
through the high-pressure heat ex- 
changer and then through the low-pres- 
sure heat exchanger and the thermo- 
static regulating valve to waste. 


F Sensitive Relay ward 

Leonard Electric Co. announces 
the development of its new Bulletin 
108 Sensitive Relay. This sensitive re- 
lay is of the plug-in type mounted on 
a standard octal plug base and enclosed 
in a cylindrical metal can hermetically 
sealed against moisture, gases, dust and 
other detrimental atmospheric condi- 








tions. The sensitive relay is provided 
with a normally open single pole con- 
tact having contact ratings of 2 amp 
24 v a-c or d-c, 0.75 amp 125 v d-c and 
2 amp 125 v a-c. (a-c ratings are non- 
inductive loads at commercial frequen- 
cies). 

With a low average coil consumption 
of 0.056 watts these sensitive relays are 
suitable for current sensitive applica- 
tions from 1.3 milli-amperes to 0.54 amp 
on direct current and are applicable for 
operation on nominal voltages from 0.1 
to 48 v d-c. 

Outstanding features include: high 
accurate sensitivity, low power con- 
sumption, compactness (enclosing can 
measures 2 in. dia by 21%g¢ in. high), no 
exposed wiring, quickly replaceable and 
protection against all adverse atmos- 
pheric conditions. 


Barrels to Tote 


Boxes Word has just come 
to us that Merrill Brothers has just 
worked out a unique combination from 
two of their modern tools, which opens 
up an entirely new field and helps out 
the scarcity of tote boxes. 

The user of this combination is now 
able to convert steel barrels or kegs into 
convenient form for storing and convey- 
ing small parts or loose material in and 
around a plant. 

With the company’s steel drum cut- 
ter, the top of any steel barrel is quickly, 
inexpensively converted into a tote box 

















or container for storing or conveying 
small parts or loose material anywhere 
in or between plants. 

Then, by means of the other member 
of “the Combination,” the Volz Double 
Action Forged Clamp for lifting plates, 
angles, barrels, kegs, etc., these cut-away 
top barrels are quickly and easily lifted 
and conveyed wherever wanted. 


CG Sketching Pad jiny 

Sketch is the name of a scale 
drawing pad that is being introduced by 
Jiffy Sales Co. It enables one to make 
properly proportioned drawings without 
use of ruler, drafting board or T-square, 
and it may be used in the shop or in 
the field as easily as in the office. 

The Jiffy Sketch pad contains 75 
sheets of high quality tracing tissue, 
enclosed within a cover jacket that con- 
sists of four cardboard flaps. Various 
scales are printed on three of the flaps. 
To use the pad, you simply fold back the 
cover fiap and then place one of the 
tissue sheets over the scale you wish to 
employ. Your drawing is made ac- 
curately to scale with the aid of the 
printed lines which show through the 
tissue. 

In many respects the Jiffy Sketch pad 
is superior to graph paper. Drawings 
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made on this pad may be blue-printed, 
There are no ruled lines on the tissue 
to confuse the drawing. It gives all the 
advantages of ruled paper, with none of 
the disadvantages. 





INCH AND 
1/10 INCH 





INCH, 1/2, 
1/4 AND ve* 


The pad measures approximately 9 
by 12 in. Sheets are perforated for easy 
removal. Valuable information is 
printed on the back of each cover flap— 
basic mechanical drafting standards; 
electrical, welding and. architectural 
symbols; decimals of a foot; decimal 
equivalents of fractions, with circum- 
ferences and areas of circles. 


k Hose Clamps 4 new 

master kit of Punch-Lok bands 
which will serve practically every need 
for clamping or banding rubber hose to 
nipples and fittings and for a wide 
variety of general repair applications is 





now being merchandised by The B. F. 
Goodrich Co. 

Each kit contains a quantity of both 
open-end and preformed Punch-Lok 
bands which will find application in 
many industries and on the farm, where 
many repairs can be made with this 
handy clamping device and method. 


Electronic Control- 


ler Among the features added 
since the war to The Foxboro Co. line 
of instruments for measurement and 
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Piping jobs move faster 
when all materials are CRANE 


You save time on piping specifications! You save UPPLY 
time in ordering materials! You save on installation 
time! Standardizing on Crane equipment does all 
that—and more—for you. 






























Take this air conditioning system, for example. Every- 


thing in piping for the installation is in the Crane ; 
line. Good, dependable materials down to the last a a ki EL OING 
item. From design to erection to maintenance, an g N SA D pit tings 


all-Crane job moves faster—with better perform- 
ance assured by this 3-way advantage— 


ONE SOURCE OF SUPPLY gives you the world’s 
most complete selection of valves, fittings, 
pipe, accessories and fabricated piping for 
all power, process, and general services. 
ONE RESPONSIBILITY for piping materials 
helps you to get the best installation and to 
avoid needless delays on jobs. 
OUTSTANDING QUALITY in every item as- 
sures uniformly high performance in every 
part of piping systems. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 
f 















(Right) FOR WIDER STANDARDIZA- 
TION of Brass Gate Valves, Crane 
recommends the No. 431 for pres- 
sures up to 150 1b. steam, 300 Ib. 
cold. Designed to handle severe 
working conditions requiring a 
heavier than Standard valve on 
steam, water, oil, gas and other 
general services. Wedge disc; 
rising stem. In 10 sizes to 3 in. 
See your Crane Catalog, 
page 19. 



























Chilled water 
air conditioning system 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE * PLUMBING 
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control is the new Dynalog Electronic 
Recording Pyrometer. This instrument 
has many revolutionary improvements 
on previous standard design. It has no 
galvanometer, no slide wire, no dry cell, 
and requires no standardizing. Because 
of the instrument’s continuous balanc- 
ing action, the recording pen can 
traverse the full width of the chart in 
one second’s time. Sensitivity is 49 of 
1 per cent of the full scale range. For 
applications of temperature measure- 
ment, Dynalog instruments are avail- 
able with ranges between —200 F and 
+2800 F, and for use with thermo- 
couples or electric resistance bulbs. Re- 
corders and recording controllers are 
offered. A giant indicating scale, for 
long-distance reading, is an optional 
additional feature. 

A special reason for interest in the 
Dynalog all electronic instruments is 
their unusual versatility. In addition to 
temperature applications, they are also 
in use for the measurement or control 
of humidity, force, strain, pH, speed, and 
many other process variables. 


Electronic Pyro- 


metric Controller 
The new Veritron electronic pyrometric 
controller has just been announced by 
the Taco West Corp. This instrument 
is a two position electronic controller 
offering many unique features includ- 
ing a new electronic circuit, ultra com- 
pact design and simplified operation. 
It is specially suited for direct installa- 
tion on industrial furnaces and plastic 
moulding machines. 

In operation, the controller pointer is 
set at the desired temperature and con- 
trol is immediately established within 
an exceptionally narrow temperature 
range. The design permits the instru- 
ment movement to operate a heavy duty 
relay system without any physical con- 
tact or reaction effect on the indicating 





pointer. The relay is built in and has a 
load capacity of 3-kw non-inductive. 
The electronic circuit requires no tuning 
or other adjustments by the user at any 
time. This is accomplished without us- 
ing high frequency oscillator systems, 
capacitance systems or mechanical 
clamping mechanisms. 

The electronic control mechanism is 
absolutely stable (chatter free relay 
operation) unaffected by line voltage 
variation, surge effects, tube ageing or 
component changes. A pointer move- 
ment upon scale of 0.002 in. produces 
exacting relay operation. 

The measuring system is unusually 
well compensated for cold junction 
deviation, moving coil temperature co- 
efficient, and magnetic errors. By a 
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newly developed welding process all 
vital components of the measuring sys- 
tem are rigidly fastened to insure a me- 
chanical alignment undisturbed by 
stresses and strains due to vibration, 
shock or ambient effects. 


Combustion Cham- 


ber Development of a stain- 
less steel combustion chamber for its 
commercial and industrial direct fired 
heater has just been announced by 
Dravo Corp. 

By using this material for combustion 
chambers, Dravo engineers assert that 
the life expectancy of these heaters has 
been greatly increased since stainless 
steel has such high resistance to oxida- 
tion. 

While stabilized stainless steel has 





been used in high temperature work, 
such as ducts for direct fired turbines, 
this is believed to be the first time it has 
ever been incorporated in commercial 
and industrial space heaters. The vul- 
nerable part of an air heater is the com- 
bustion chamber where oxidation from 
high temperatures may cause _ineffi- 
ciency and failure. The application of 
heat-resisting steel in the Counterflo 
Heater not only will prolong its useful 
life, but will aid in maintaining high 
efficiency. 

Refractory lining, which has always 
been considered necessary with carbon 
steel chamber construction, is complete- 
ly eliminated in the new type. As a re- 
sult, it is lighter in weight and more 
compact in size, making possible a 
much wider range of application. For 
instance, suspended heaters may be 
located in the building roof trusses, 
either vertically or horizontally, de- 
pending on the head room. 

In this type of heating, developed by 
Dravo, warm air is discharged horizon- 
tally over the floor above the workers’ 
heads at a flow rate of about 2000 ft per 
minute. This enables wide floor areas 
to be covered without the use of ducts. 
The flow rate of the returning air, com- 
ing from all directions, is so low that 
there is no appreciable draft even a few 
feet from the heater. 

Eight different sizes have been de- 
veloped, ranging from 400,000 to 2,000,- 
000 Btu per hour. All are of the 
same basic design and are completely 
equipped with modern safety devices. 





M Cireuit Breaker 

The new Westinghouse Quicklag 
circuit breakers provide several new re- 
finements, chief of which is a new trip- 
ping action which combines the inverse 
time limit characteristics of bimetal 
thermal action on overloads with the 
operating speed of magnetic trip action 
on short circuits. 

Available in single or double pole, 
10 to 50 amp, 125 to 125/250 v a-c, the 
new breaker provides another impor- 
tant improvement, a redesigned “De- 
ion” are chute that eliminates.the need 
for a vent screen in the bottom, thereby 
permitting mounting flush to pan. This 
eliminates need for the 3g-in. mounting 
clearance formerly required. Other im- 
provements include: a sturdier oper- 
ating handle more enclosed than the 
old; internal design requires less handle 
movement; hole in handle permits more 
satisfactory method of attaching handle 
extension for two-pole operation; and 
smooth flush surface to eliminate dust 
traps. 

Of primary imovortance to circuit 
breaker users is the fact that the new 
Quicklag will not require retooling or 
redesigning existing fabricating facili- 
ties as the overall and mounting dimen- 
sions are the same as for the older 
Quicklag. 


N Extinguisher for 


Electrical Fires  fFea- 
turing a streamlined “trigger” control 
for the quick release of its fire-killing 
yet non-conducting carbon dioxide gas, 
new portable fire extinguishers manu- 
factured by Walter Kidde & Co., Inc., are 
finding extensive use throughout the 
nation’s industries for safeguarding 
against fires of electrical origin. These 
easily handled bright red extinguishers 
can quickly be brought into action for 
the fast extinguishment of numerous 
types of fires involving delicate elec- 
trical equipment. The portable extin- 
guishers are available in 2%, 5, 10, 15, 
and 20 lb sizes, and wheeled units in 
50, 75 and 100 lb sizes. 

The modern trigger control valve in- 
stalled on all portables, is the result of 
many years of engineering research in 
which certain objectives were sought; 














WHO OFFERS MOST 
TER SOFTENING 2? 


First consider these unmatched features 
of the Elgin Water Softener 


Delivers up to 44% More Soft Water—than other zeolit 
softeners of the same size. 


Lower first cost—on basis of cost per thousand gallons 
delivered. 


Lower operating cost—as a result of reduced salt and 
wash water consumption achieved by improved distribut- 
ing and collecting arrangement. 

Higher efficiency—because zeolite is kept clean and active, 
producing more zero-soft water per pound of salt used. 


Less Maintenance—proved by surveys showing fewer re- 
pairs, less replacements, and prevention of zeolite loss. 


Longer life—a result of more efficient distribution, collec- 
tion and regulation of water and brine which keeps zeolite 
clean and adds years to service life. 

7 Less space required—other softeners must be as much as 
50% larger to give equal capacity. 


—then consider Elgin nation wide service 


In the opinion of hundreds of users, the features of the Elgin 
Zeolite Softener listed above make it the most effective equip- 
ment of this type ever developed. However, no single piece of 
equipment offers a solution to all water conditioning needs. 
Therefore, Elgin engineering service is as important as Elgin 
equipment. Elgin district engineers are located in principal 
cities from coast to coast. They are specialists with practical 
operating experience who will assist you in providing economi- 
cal water conditioning engineered to your particular require- 
ments. 


—and the scope of Elgin equipment 


With water softeners of every type and size from which to 
choose, Elgin is in a position to provide equipment specifically 
designed to your needs. Incredible though it may seem, Elgin 
is in a position to build over 5,000 combinations of types and 
sizes of water conditioning equipment. 


ee ee ee ee ee ee eee ee ee 
—Above all, Elgin Experience 


At your service is knowledge gained in over 38 years of 
research and engineering experience in which Elgin has pio- 
neered major improvements in the science of 
water softening and conditioning. In our re- 
search department alone, a large staff of en- 
gineers and chemists devote their entire 
time to the solution of special water prob- 
lems. They maintain one of the country’s 
most complete files of water analyses. Any 
new analytical work required in making 
recommendations is performed without 
charge. 

Yes, from any standpoint — product, 
engineering service, experience — Elgin 
is the choice of leaders in every field. 





NEW 


Let au Elgin Engineer Help You Plan grea te fac 
ELGIN SOFTENER CORPORATION 


SOPTENMERS FILTERS WATER TREATMENT * BOILER WATER CONDITIONING 
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an on-and-off discharge control of car- 
bon dioxide gas with a minimum of 
effort, a high rate of flow of gas, easy 
open-locking with one hand, and the 
incorporation of these features in a 
small compact unit, light in weight and 
simply designed. All these advantages 
have been accomplished in the new 
trigger valve. In addition two other 
safety features have been incorporated: 
a locking pin designed to prevent bend- 
ing or jamming and an easily observed 
seal wire, placed where it is at least 
likely to be broken prematurely. 


0 General Service Reo- 

tary Pumps 4 new line 
of general service rotary pumps, the 
GA Rotary type, has been introduced 
by Worthington Pump and Machinery 
Corp. Six sizes are available in various 
mountings for capacities up to 51 gpm 
and 100 psi. 

These small capacity rotary pumps 
have been designed for durability under 
severest service requirements, and 
adaptability to variety of such require- 
ments offered by industries. Design fea- 
tures include four bearing construction 


and special herringbone rotors. Built- 
in pressure lubrication eliminates all 
external lubrication and the danger, 
prevalent in many industries, of liquid 
contamination. A production line item, 
the GA Rotary in its simplicity of design 
also offers easy maintenance and low 
first cost. 

Models are available footmounted or 
flange mounted with adjustable stuffing 
box and mechanical seal. They are also 
available with or without oversize un- 
loader type relief valve. All models are 
suitable for direct coupling to electric 
motors of any make. 


p Electronie Instru- 


memts Hays Corp’s. Elec- 
tronic Instruments have been under devel- 
opment for the past several years and are 
designed for oxygen, carbon dioxide and 
other acid gas determinations, temperature, 
pressure, absolute static or differential, 
fluid flow, liquid level, specific gravity of 
liquids, weighing, speed measurement, posi- 
tion and other similar factors. 

In the Hays Electronic Instrument pro- 
vision is made for one to four continuous 
line records on the same 12 in. chart re- 
gardless of the purpose for which the 
record may be used. The indicator and 
scale is a standard part of each instrument 
and is available, calibrated to read direct 
in any value of any one of the recorder 
functions for which the instrument may be 
used. 

Internal fluorescent illumination is pro- 
vided as standard so that both charts and 
indicator can be read at night and at a 
considerable distance. 

The circuit used on the electronic instru- 


ment together with transmitter is a form 
of a resistant Wheatstone Bridge for use 
on alternating current. A separate ampli- 
fier and motor driven, balancing slide wire 
and cam assembly is used for each record- 
ing pen so that no switching device is re- 
quired. 

Two types of amplifiers are used depend- 
ing upon the application and the amount 
of amplification necessary for accuracy. 
The amplifiers are mounted inside the case 
when not more than 3 high-gain ampli- 
fiers are used. By means of the cam char- 
acteristics of the function being measured 
such as the square root relationship be- 
tween differential pressure and flow or 
other characteristics which are not linear, 
can be compensated for in the design of 
the cam so as to maintain a uniform chart 
and maximum accuracy. 

The motor used for driving the slide 
wire and cam which positions the pen is 
of special design which prevents hunting 
or overshooting. The feed of the pen for 
full travel across the chart is 6 seconds for 
standard ‘operation but may be increased 
or decreased if needed. Over 1 lb of torque 
is available to drive the pen. 

Each electronic unit is provided with a 
calibration box mounted on the back of 
the chart plate. In this box are assembled 
the necessary resistance for calibration of 
the recorder to the transmitter with which 
it is used. The calibration may be 
changed in the field by installing a different 
calibration box. 

Unit construction has be€n adopted and 
each main assembly is held in place by a 
few screws and all electrical connections 
are made through multi-prong plugs which 
make it possible to incorrectly connect any 
assembly into the electrical circuit. 

Automatic electronic control can be 
provided, one for each recording unit or 
any commercially available air operated 
control can be used. 


Q Cellar Pipe for Fire 
Fighting Here is a new all 


aluminum-alloy Waterfog cellar pipe 
for fighting fires in ordinary combusti- 
bles and flammable liquids announced 
by Rockwood Sprinkler Co. Easy to 
handle in action, this unit is sturdy, 
compact, light weight and resistant to 
corrosion. 

The nozzle is designed with arms that 
extend horizontally to prevent nozzle 


from dropping through hole prepared 
for it and also to steady the nozzle when 
in operation. These arms can be folded 
against the nozzle making a very com- 
pact unit. The nozzle itself is long 
enough to clear beams, joists and other 
obstructions, when inserted in a cellar 
or attic. 

The head which discharges high ve- 
locity Waterfog rotates without leakage 
or friction on high quality precision 
thrust-bearings. When in operation, the 
head revolves in perfect dynamic bal- 
ance in any position. 

Available in 114 in. and 214 in. sizes 
for fire hose lines, the cellar pipe will 
operate effectively at pressures ranging 
upward from 30 psi. 


Pp Self-Contained Gate 


Unit A simple, practical, 
easily installed arrangement of a wood 
gate and control has been announced. 
One of the big features of this new ap- 
plication of a Rodney Hunt Gate Hoist 
design is that installation time is cut to 
the minimum. There are said to be no 
costly shut-downs. 

A positive, self-locking, easily oper- 
ated control may be installed for either 


hand or direct-connected electric oper- 
ation. 

Bench stands of many capacities lend 
themselves to ready installation on any 
of these units, as illustrated. Wood gates 
are designed for thrust loads impoced 
and can be furnished to suit your re- 
quirements. 


S Voltage Regulators 


Regulated d-c voltages at currents 
and stabilities previously available only 
with batteries are now possible through 
a new line of voltage regulation units, 
called Nobatrons, which have been an- 
nounced by Sorenson & Co., Inc. 

Nobatrons, available in six standard 
models, operate on a 95-125 v a-c source 
of 50 to 60 cycles and provide amperages 
of 5, 10 or 15 with output voltages of 
6, 12 or 28 respectively. Regulation ac- 
curacy of one half of one per cent, max- 
imum ripple voltage (rms) of one per 
cent and recovery time of one fifth of 
a second make Nobatrons ideally suited 
for critical applications where constant, 
unvarying d-c voltages are required. 

Among the more important uses for 
Notabrons are in d-c ammeter calibra- 
tion in experimental, standardization 
and quality control laboratories, in 
photographic studios to replace batteries 
for furnishing power to light sources, 
in battery operated relays, in supplying 
current to filaments of d-c amplifiers 
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g 2\ 1951E. Capitol Ave., Springfield, Il., U. S. A. 
—<Mlla 


@ Springfield’s new standardized line of 


Type M boilers makes it easy to meet 
small to medium size steam plant needs with 


minimum delay and less capital investment. 


Designed for high efficiency, automatic firing with 


oil or gas, Type M boilers incorporate numerous 

outstanding quality features: water-cooled furnace... 

electric cast steel headers . . . welded, x-rayed, stress-relieved drum 
+». water-cooled sectional baffles. All dimensions are standard- 
ized — width varies with capacity. Twelve sizes to choose from 


All facts and figures available. Ask for complete information. 


SPRINGFIELD 












Ask for a copy of 
this bulletin con- 
taining ‘“‘Facts You 
Should Know About 
Steam Generating 
Units.” 

















and in every other place where it is 
desirable to replace a battery to guar- 
antee continuous regulated supply and 
to eliminate the difficulties of maintain- 
ing a power pack source. 

Control features of the Nobatron line 
include an “on-off” switch, a voltage 
adjustment, a control circuit fuse and 
a pilot light. Models are available either 
for panel mounting or encased in a cabi- 
net with gray wrinkle finish. 


T Air Pressure Regu- 


lator A. Schrader’s Son, Di- 
vision of Scovill Manufacturing Co., 
Inc., announces the introduction of a 
new air regulator. 

The new regulator is adjustable to 
function in systems operating at pres- 
sures from 150 to 10 psi. Many of these 
regulators can be used in a system, one 
for each tool or air-operated machine, 
because they quickly pay for them- 
selves. 

When an air tool is designed to oper- 
ate at say 100 psi and the line pressure 
is 150 psi, the difference in pressure is 
ordinarily wasted. With the regulator, 
air to any working part used in conjunc- 
tion with air cylinders, machine con- 
trols, etc., is delivered at the pressure 
for which the regulator is set (always 
less than lowest line pressure), saving 
wear and tear on the compressor and 
reducing air costs. 

Another important purpose of the 
regulator is to keep the pressure at the 
equipment constant regardless of the 
sometimes wide variation in the system 
pressure. 


U Flame Failure Safe- 


guard To protect against the 
hazard of explosion caused by flame 
failure in industrial oil burner installa- 
tions, Combustion Control Corp. an- 
nounces a new Fireye Photoelectric 
Flame Failure Safeguard. The instant 
flame fails, fumes and gases accumulate 
and combine with air to form a danger- 
ous highly explosive mixture within the 
combustion chamber. When this condi- 
tion occurs, control time is vital. Fireye 
Flame Failure Safeguard provides for 





complete protection against this danger. 
Fireye photoelectrically “sees” that the 
flame has failed and instantly turns off 
the fuel supply and the burner. 

The equipment consists of Photoelec- 
tric Scanner Type 45PH5 for monitoring 
the main oil burner flame and Program- 
ming Control Type 24PJ8 for program- 
ming the oil pump, oil valve, and ignition 
system. Flame Rod Type 45JP1 may be 
added to this combination if it is desired 
to monitor the gas pilot flame as well. 

The above equipment is reeommended 
for the control of all fully automatic oil 
burner installations. 

The photoelectric scanner is exceed- 
ingly compact in design and readily in- 
stalled on the barner plate either at the 
time of assembly of the original burner 
equipment or upon installation in the 
field. Since the scanner contains both 
the phototube and amplifier tube, no 
special shielded cable is required be- 
tween the scanner and programming 
control. The photoelectric system is de- 
signed to withstand conditions of rela- 
tively high ambient temperature and is 
impervious to ambient humidity. It rep- 
resents the last word in electronic de- 
sign and embodies safe failure features 
hitherto unavailable. 

The programming control is designed 
to provide accurate setting of both oil 
valve delay and post ignition periods in 
seconds upon installation. Timing is 
accomplished through a synchronous 
motor. Relay contacts are of heavy duty 
type capable of handling directly a 
pump motor of 1 horsepower rating. The 
relay contacts are in an accessible loca- 
tion. 


V Sludge Solvent = tie 


result of extensive laboratory re- 
search and field experiments, O’B-Oil, a 
new product of O’Brien Industries. 
Brings under control the gums, resins, 
sludge and water emulsions which ac- 
cumulate in fuel and Diesel oils during 
transportation and storage. The treat- 
ment is so successful that its use in both 
marine and industrial plants is rapidly 
increasing. 

The O’B-Oil is a properly balanced 
compound of high-grade ingredients, 
some being developed by O’Brien re- 
search. It consists of a wetting agent 
for efficient dispersion, alcohol for water 
separation, a chlorinated solvent and an 
aromatic solvent. The formula includes 
only active ingredients; it contains no 
diluents. Flash and fire points are high 
enough so that O’B-Oil is classified as 
non-inflammable yet all ingredients 
are combustible when fed to burners in 
fuel oil. Important also is the fact that 
O’B-Oil will not corrode tanks or equip- 
ment when mixed with fuel oil; it con- 
tains no caustic soda. 


W Cutting Alloy Steels 


Arcos Corp. has developed a new 
method for hand cutting or piercing 
stainless and stainless clad, alloy steel, 
aluminum, bronzes and brasses, cast 
iron, Monel, Inconel and nickel. The 
process—known as the Arcos Oxyarc 
Process—achieves the cutting by the 
combination of an electric arc and a 
stream of oxygen. 

The equipment consists of a specially 
designed Arcos Oxyarce holder, and a 
tubular coated Oxycuttend rod which is 
consumed in the process of cutting. The 
process can be used wherever an a-c or 
d-c welder and bottled oxygen are 
available. The “knack” or cutting with 
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Oxycuttend can be acquired in less than 
an hour’s time. 

Because the Oxyarc Process will cut 
or pierce any metal, in any shape, and in 
any position, it can be used to great ad- 
vantage in a wide variety of metal cut- 
ting operations. The equipment used in 
the Oxyarc Process is low cost and rep- 
resents one of the most versatile and 
effective hand tools ever devised for cut- 
ting metals—particularly stainless and 
non-ferrous metals. 


X Steam Traps This new 

steam trap is designed for in- 
stallation where uniform, accurately 
controlled temperatures and pressure of 
dry steam in equipment and processes 
are necessary. The trap provides steady, 
continuous flow of condensate without 
chatter, vibration, intermittent dis- 
charge and steam loss. The outlet valve 
is described as self-sealing, being oper- 
ated continuously by the condensate and 
not intermittently by the steam. The 
sliding valve mechanism automatically 
compensates for wear; it continuously 
frees the valve orifice of sludge or other 
foreign matter in the line by its cutting 
action in a vertical plane against the 
orifice. These traps are made in screwed 
and flanged types in 14, % and 1 in. pipe 
sizes for nominal pressures of 150 psi 
and 300 psi and temperatures to 750 F. 
They are announced by W. S. Rockwell 
Co. 


Control For Paualver- 


izer Feeds An Improve- 
ment that makes electronic regulation 
of pulverizer feeds more dependable 
than ever has been announced by 
Mosher Electronic Controls. 

Electronic regulation of pulverizer 
feeds has raised output of the average 
mill 20-35 per cent. Many new model 
grinders feature electronic controls as 
standard equipment. 

Amplified signal is the latest advance 
in coordinating feeds to maximum 
grinder motor load. This new principle 
does away with mechanical adjustment 
of critical relays. Electrically regulated 
vacuum tubes are reported to replace 
such mechanical adjustment and elimi- 
nate moving parts. While sensitive to 
all changes in rate of feed to the grinder. 
the new type controls are not affected 
by fluctuations in power line voltage. 
Because of a new gasketed control box, 
dust and other foreign matter cannot 
readily enter to disturb accurate opera- 
tion of the instrument. 

Among the advantages claimed are 
less wear and tear on the instrument, 
more uniform pulverizer output, less 
manual supervision—all resulting in 
lower operating costs. 
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means close boiler water level control by COPES 
Flowmatic on two 675-psi, 825-F Combustion Engineer- 
ing two-drum steam generators, each rated at 200,000 
pounds of steam per hour, largest units in this country 
stoker-fired with anthracite. 








ENNISON STATION, most modem steam plant Westover, Greenidge and Jennison Stations. 
of New York State Electric & Gas Corporation, Write—your letterhead, please—for a copy. 
is benefitting from close boiler water level 
stabilization, provided by two-element COPES NORTHERN EQUIPMENT COMPANY 
Flowmatic. Adjusted to carry a higher level 472 GROVE DRIVE, ERIE, PENNSYLVANIA 
on heavy loads than on light, total variation Feed Water Regulators, Pump Governors, Differential Valves, 


R its . . . Liquid Level Controls, Reducing Valves anu Desuperheaters 
is within plus-or-minus one inch. The story is 


told in Bulletin 463—Boiler Feed Control at 


DIFFERENTIAL VALVES 


COPES Differential Valves maintain constant 
pressure drop across the feed water regulator 
valves, regardless of changes in pump pressure 
or line friction losses accompanying wide fluc- 
tuations in boiler load. Individually designed 
for each installation. Available in separate 
bodies, as illustrated, or in combination 
with the feed water regulator valve bodies. 


BRANCH PLANTS: Canada, England, France 
Representatives Everywhere 


y FLOWMATIC 


LIQUID LEVEL CONTROL 


For control of water or steam input or output, 
open or closed vessels. For throttling steam 
supply to fluid pumps. Semi-steel, cast-steel or 
forged-steel float chambers, with floats of dif- 
ferent sizes and materials to meet individual 
needs. The direct- or relay-operated COPES 
Valves have low friction, high lift, accurate 
balance, ports designed for each installation. 
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CLE run 


Here’s a maintenance record on Yarway Gun-Pakt Expansion Joints 
that is hard to beat. It was made by a large Southern utility. Over a 
period of 14 years they purchased 66 Yarway Gun-Pakt Joints. During 
that time the only maintenance items, aside from labor, have been 42 
gals. of lubricating oil and 80 lbs. of special Yarway packing, costing a 
total of $344.00. Averaged against the service period of each Yarway 
joint this material maintenance cost comes to $5.40—or just 65 cents 
per year per joint! 


No wonder so many utilities, industrial plants, institutions and public 
works insist on Yarway Gun-Pakt Expansion Joints — called by 
many the “greatest expansion joint improvement of 

modern times.” 


For full information on these modern expansion joints 
that can be serviced under full steam pressure, write 
for Bulletin EJ-1911. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. Philadelphia 18, Pa. 


SEE YARWAY EXPANSION 
JOINTS along with other fa- 
mous Yarway steam plant equip- 
ment in the new 30-minute 
color and sound motion picture 
“There Is An Engineering 
Reason.” Hear Lowell Thomas 
describe their application. Free 
for group showings. Write 
for details. 


“YARWAY PLASTIC PACKING 


DEFLECTOR VANE 


y || y [| 
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WHAT LEADERS 


SAY 





How to Beat the 40-Year Deadline 


LL TECHNICAL and professional 

societies must cooperate in a cam- 
paign to alleviate or dispel the general 
prejudice against hiring men over 40. 
We must show that the prejudice is 
based on dangerous and unfounded 
generalities, amounting to fallacies con- 
cerning the effect of age on technically 
trained men’s efficiency. This effort on 
the part of the societies, even though 
vigorous, concerted and convincing in 
its logic, will not suffice to insure con- 
genial and appropriately compensated 
employment for every man over 40. It 
cannot be accomplished by dispensation 
from on high. Too much depends on 
the individual who is past 40. 

There are relatively few “permanent” 
jobs in engineering. Definite projects 
are completed, and the technical men 
who do the work move on to other 
assignments in the same organization 
or to new enterprises. Fluctuation in 
the market for a particular product or 
service causes retraction in the techni- 
cal staff and sends professional workers 
out in search of new employment. To 
be sure of satisfactory employment 
after 40, a wise engineer begins to 
hedge against the 40-year deadline be- 
fore he is 30. 

In his salad days it may be wise to 
be a rolling stone—at least until he has 
discovered his own aptitude for or su- 
preme interest in a special branch of 
engineering, and has developed profi- 
ciency in that line. Most engineers will 
find it advantageous to seek a connec- 
tion with a firm or corporation in which 
they can capitalize on their ability and 
experience and which offers them an 
opportunity for advancement—one in 
which they can become indispensable 
employees, who with reasonable cer- 
tainty can expect to maintain a con- 
nection with the organization until re- 
tirement. 

This, however, is not enough to guar- 
antee satisfactory employment after 40. 
Just being “Old Dog Tray” will not 
with absolute certainty underwrite the 
future. Depressions, wars, technologi- 
cal innovations, a dozen unpredictable 
developments, may upset job-security 
plans that depend wholly on attach- 
ment to a single business organization. 
Fundamentally, a man’s fate after 40 
depends on the qualities he has pre- 
served, developed or overcome in the 
preceding 15 years of practice. 

Certain qualities generally ascribed 
to youth, are not really the exclusive 
Property of young men. Energy, initia- 
tive, elasticity, pliability, daring adap- 
tability can be characteristics of the 
man past 40, if he quite purposefully 


By H. A. WAGNER 


retains these qualities; and their value 
can be enhanced if they are intelligent- 
ly tempered. Not all youths have these 
virtues—rigidity can set in at 25 or 
30 as well as at 40. Nor are all these 
attributes unalloyed assets—too much 
initiative, too much daring, not gov- 
erned by discretion and judgment, can 
be disturbing rather than constructive 
forces. The average engineer should 
watch himself for any sign that he is 
becoming unduly “set in his ways,” 
reluctant to consider any except the 
“one way” of doing a particular thing, 
afraid to try new and untested mate- 
rials or procedures. Obviously, an al- 
liance of societies, no matter how many 
or distinguished, is unable to provide 
insurance to the individual against “os- 
sification.” 

To keep the right attitude toward 
work, toward employers and fellow 
employees, an engineer must cultivate 
friends. He needs the practice in give- 
and-take, the sympathetic understand- 
ing, the invigoration, the susceptibility 
to new ideas which can be engendered 
or enhanced by “play”—by social inter- 
course. He needs hobbies and congenial 
confederates to participate in their pur- 
suit. He needs the wit-sharpening en- 
counters provided by bull-sessions that 
follow technical and professional so- 
ciety meetings and conventions and 
dinners. Engineers are too prone to 
follow “lone wolf” hobbies, if they have 
hobbies at all; to beg off from social 
affairs in which they might get valu- 
able insight into the non-technical as- 
pects of their work, its broader signifi- 
cance. Most of all, they shun civic and 
political activities—shirking all respon- 


sibility in work that might increase 
their stature as men and help them 
retain the qualities that enhance value 
after 40. 

In civic and political organizations, 
in the committe work of such agencies 
as our Chicago Technical Societies 
Council, these men can develop leader- 
ship qualities, broaden their under- 
standing of the part that technology 
plays in the life of people, perfect their - 
“human relations” and retain the quali- 
ties which make them valuable as 
young employees but too often evapor- 
ate before they are 40. 

There is another argument in favor 
of camaraderie and cooperation that 
evolves from participation in organized 
activities. This advantage is summed 
up in the word “contacts.” When an 
engineer is out of a job, he knows the 
value of “contacts.” If he has worked 
with a host of men connected with 
many varieties of enterprise such as 
Chicago Technical Societies Council, it 
is easier to learn of openings. It is also 
much easier to win one of the jobs if 
he has the enthusiastic backing of a 
number of leading citizens who know 
his general as well as his professional 
virtues. 

Participation in society affairs and in 
the work of civic and political organ- 
izations tends to promote another qual- 
ity which has more influence than most 
engineers ascribe to it. This is the 
highly personal qualification of “ap- 
pearance and bearing.” Too many en- 
gineers approaching or past 40 have 
allowed themselves to grow careless of 
clothes and grooming, sloppy in pos- 

(Continued on page 138) 





H. A. Wagner is a consulting mining and 
metallurgical engineer with headquarters in 
Chicago. He has been very active in various 
movements for enhancing the professional 
status of the engineer and promoting the 
unity of the profession. For example, he was 
a national director of American Association 
of Engineers from 1925 to 1932, has been its 
president and is now chairman of its National 
Employment Committee. He is also a co- 
author of the book The Technologists’ Stake 
in the Wagner Act, now recognized to be 
one of the few authoritative discussions of 
the National Labor Relations Act in opera- 
tion as it affects engineers, chemists and 
architects. 

Mr. Wagner was born in Grahamtown, New 
Zealand, received his degree of EM at Frei- 
berg University in 1888. his PhD at Univer- 
sity of Heidelberg in 1889. He then became 
metallurgist of Dowlais Steel & Iron Co. in 
Wales. From 1890 to 1899 he was manager 


» 


for Barnato Bros. in South Africa; 1901 to 
1904, mining engineer for F. A. Heintze in 
Butte, Mont.; 1904 to 1907, mining engineer 
for Globe Exploration Co. of London: since 
1907 has conducted his own consulting busi- 
ness. 

He is inventor of numerous electrolytic 
and flotation processes for treatment of ores 
and metals. He has written many technical 
articles and discussions of engineers’ salaries, 
status and vocational guidance problems. He 
is president and treasurer of Mayer Ore Pur- 
chasing Co., president of Wagner Metal Co.; 
member AIMGME, AAE, AIEE, ASEE, Amer- 
ican Electrochemical Society and others; was 
awarded the Clausen Gold Medal in 1932 for 
services rendered in the betterment of the 
engineering profession. 

The above comments are reproduced from 
Mr. Wagner’s recent article in the Sci-en-tech 
News, published by the Chicago Technical So- 
cieties Council. 
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Efficient Electric Elevator 


Maintenance Pays Dividends 


By THOMAS TRAIL 





ODERN installations of electric 

elevators represent substantial 
investments running into many thou- 
sands of dollars. Efficient and success- 
ful cost control systems take into con- 
sideration the fact that such major 
investments must be protected, by pro- 
viding for their adequate maintenance 
and upkeep in estimates of yearly 
budgeting. This is intelligent practice 
because nowhere else can deterioration 
occur so rapidly as in machinery that 
does not receive proper periodic care and 
attention. Because elevator installations 
usually represent a very large propor- 
tion of the total machinery in hotels, 
stores and office buildings, it is especi- 
ally important that these be given par- 
ticular atteztion. 


THE AUTHOR SAYS: 


| was first em- 

ployed in 1928, at 

the age of 17, by the 

Lord Baltimore Hotel 

in Baltimore, Mary- 

land as a maintenance 

mechanic. Soon after- 

wards | was made 

electrician’s helper, 

which job | continued 

in until 1938 when 

| became electrician. 

| held this position 

until late in 1946 

when I resigned to take up full-time writing 
for technical and trade publications. During 


From the point of view of public 
service and satisfaction, it is more im- 
portant that the elevators always func- 
tion properly than any other equipment 
in the building. Breakdowns of eleva- 
tors are directly communicated to the 
occupants and visitors to the building, 
whereas a failure of other machinery 
might well go unnoticed. Furthermore, 
the reputation for service of an estab- 
lishment can be greatly affected by the 
efficient, dependable service or lack of 
it, rendered by its elevators. 

The only sound plan for elevator 
maintenance is one in which all factors 
are covered. An elevator is a compli- 
cated electrical machine that is subject 
to wear and general deterioration. The 
wear can be minimized by proper and 


my employment with the Lord Baltimore 
Hotel, | had devoted spare time for a number 
of years to such writing. 

Since, like ali large hotels, the Lord Balti- 
more contained a great variety of electrical 
and mechanical equipment, | had ample op- 
portunity to gain a wide experience in main- 
tenance work on almost every type of equip- 
ment from kitchen electric fruit juice 
extractors and gas and electric bread toasters 
to modern high speed, self-landing passenger 
elevators. This experience has been very use- 
ful, both in enabling me to write directly 
from experience and to be able to compre- 
hend and interpret further developments in 
these and allied fields. 
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intelligent lubrication. The deteriora. 
tion can be kept within reasonable limits 
by maintaining each part in the best 
possible condition. Progressive wear 
and deterioration will quickly take their 
tolls if neglect is practiced. Therefore, 
a simple but complete system of peri- 
odic attention and preventive mainte- 
nance must be set up. This can best be 
done by establishing definite schedules, 
A schedule of lubrication can be worked 
out and a chart made (See Fig. 1) on 
which are entered the date and by 
whom each lubrication task is_per- 
formed. On this chart are entered all 
the bearings and bearing surfaces re- 
quiring lubrication, as well as the fre- 
quency of lubrication and the type lub- 
ricant to use. Any unusual conditions 
of individual bearings or locations can 
be noted on the chart also, to serve as 
a guide. 

A similar chart (See Fig. 2) can be set 
up for electrical maintenance and one for 
mechanical maintenance. Of course, on 
small elevator installations all three 
types of maintenance can be included 
on one chart, laid off in sections. 


Periodic Servicing Important 


A good practice to follow, where pos- 
sible, is to take each elevator out of 
service periodically and give it a com- 
plete examination. This includes exam- 
ining all bearings, contactors and relays, 
motor-generator set, brake, signal equip- 
ment and any other apparatus in or 
around the penthouse having to do with 
the operation of that particular elevator. 
During this inspection the hoisting and 
compensating cables should be checked, 
as well as the governor cable (Fig. 3) 
for excessive wear, oiliness or dryness. 
The control cables should also be ex- 
amined for fraying and loose support 
fastenings. The cable sheaves in the 
bottom of the shaftway and on the 
secondary level at the top of the shaft- 
way should receive attention. The me- 
chanical and electrical operation of the 
gcvernor and governor switch, the slack 
cable switch, emergency car stopping 
switch, overspeed switch, emergency 
overtravel limit switches and any other 
safety devices with which the elevator 
is equipped, including the car safety 
shoes and cable under the car, should 


Fig. 1. A lubrication chart will tell the 

mechanic when, which and with what to 

lubricate and also tells the supervisor who 
did it 
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Lubrication, mechanical and electrical maintenance schedule charts should be employed . . . When possible, take eleva- 
tors out of service periodically and give them complete check-up . . . Make no compromise with less-than-perfect 
operation, it’s not worth it... Types of lubricants for various lubrication points are enumerated . . . Inspection and 


smoothing of contacts . . . Proper operation of brakes should be checked by operating car . . 
care of hoist machine; grinding new brushes . . 
governor cables . . . Cleaning and lubrication of guide rails . 


. Explanation of proper 


Outline of good practice for examining hoisting, compensating and 
. . Elevator company mechanic should be called in once a 


year for complete tune-up . . . Stock of parts should be kept and inventory chart employed for running inventory 





be checked and tried, to see that all 
parts are free and in good working 
order, and that they properly perform 
the functions for which they are in- 
tended. 


Car and Control Panel 


The elevator car and its control panel 
should also be examined at this time. 
Any loose braces or other parts on the 
car should be tightened and all safety 
exit fastenings should be tried, as well 
as the exit doors or panels themselves, 
to make certain that they are in easy 
working order to serve in an emergency. 
The operation of the signal system 
should be checked in both directions at 
every floor, and it should be noted 
whether all functions of the system 
operate as they should at each floor. 
The car and counterweight buffers 
should be examined for correct liquid 
level and operation of parts. The guide 
rails should be checked for proper lub- 
rication and for rigidness. Any loose 
clips or fastenings in the shaftway 
should be tightened. Slow down 
switches, guide rail lubricators, hoisting 
cable equalizers, roof switches and 
lights, and any other apparatus located 
on top of the car or in the shaftway 
should be inspected. This includes the 
covers of door tracks, dial indicators 
and wire junction boxes, which some- 
times loosen. Do not overlook the car 
gate or door safety switch, and the 
operating motor if one is provided. The 
operation of the doors, hangers, guides, 
safeties, closers (or openers and closers) 
and the door safety switch should be 
checked at each floor landing. It is im- 
portant that door safety switches be 
properly adjusted to open at the re- 
quired point of door travel. 

The operation of the car should be 
carefully observed to determine whether 
any unusual operating condition exists. 
It should start promptly and accelerate 
and decelerate smoothly, and if of an 
automatic-leveling or self-landing type, 
it should come to rest within the pre- 
scribed distance of the floor without 
excessive jar. Rail noises should be 
noted if they exist, as well as any ex- 
cessive looseness or other indication of 
wear in the car guide shoes. Every de- 


Fig. 2, Electrical and mechanical maintenance 

charts are constant reminders and also pro- 

vide history of maintenance for every element 
in the elevator system 


tail of the elevator’s operation should 
be critically noted and no compromise 
should be made. If it is not function- 
ing at its best a note of this fact should 
be made. 

In conducting the complete examina- 
tion of the elevator, much time can be 
saved and maintenance efficiency pro- 
moted if the necessary tools and sup- 
plies to make repairs and adjustments 
are carried along. A small platform on 
rubber tired casters (Fig. 4) will be 
found very helpful. On it can be car- 
ried tools, supplies, lubricants and wip- 
ing cloths, and in this way they can be 
easily and quickly moved from one ele- 
vator to another. 

Such a general inspection as this 
should be conducted at intervals de- 
pending on the age of the equipment 
and the severity of service. Naturally 
a new installation will not require as 
frequent checkups as one many years 
old. However, even new elevators 
should not be neglected if their modern 
efficiency is to be maintained. In gen- 
eral, elevators in heavy traffic service, 
such as in office buildings, hotels, de- 
partment stores, warehouses, etc., should 
be given such a complete checkup once 
a month. Elevators in lighter service 
may go for two months between general 
inspections. 

One important maintenance detail 
that should be taken care of at each 
general inspection is cleaning. Accumu- 
lations of dust and lint should be blown 
from all machinery, motors and gener- 
ators, control panels (both front and 


back of boards), and the slowdown 
switch and car switch or controller on 
the elevator car. Be sure to carefully 
wipe off the surfaces of all contacts 
afterwards to be sure there is no dust 
or grease left on them. In cleaning 
dust out of equipment on the car be 
careful to avoid getting grit on the 
smooth surfaces of the elevator guide 
rails. Grit will easily stick to these 
lubricated surfaces, and even a very 
small quantity will cause annoying 
grinding noises and will cut the polished 
steel rails. 

Dirt, dust and rubbish should be 
cleaned from all parts of the shaftway 
where it may be found. Bits of rubbish 
can cause faulty shaftway door opera- 
tion and may find their way into elec- 
trical contacts. 


Lubrication Most Important 


Probably the most important single 
maintenance detail is that of lubrication. 
The high speeds and heavy loads to 
which elevator machinery is subjected 
make it imperative that bearings be 
adequately and properly lubricated. 
Neglect of this highly important matter 
may quickly result in irreparable damage 
to bearings. The labor and cost of re- 
placing a bearing will equal a long period 
of proper lubrication care, besides caus- 
ing unnecessary shutdown of service. 

The lubrication recommendations of 
the elevator manufacturer should be 
followed to insure satisfactory bearing 
service. Where this information is not 
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Fig. 3. Governor and other cables should be 
frequently and carefully examined 


at hand, efforts should be made to ob- 
tain it. Failing this, such information 
may be obtained from a reliable lubri- 
cant manufacturer. In general, a heavy 
grade of motor bearing oil is used in 
pedestal bearings of hoist machines and 
secondary sheave bearings, over which 
the hoisting cables pass. This lubricant 
is also usually used in car shoe and 
counterweight shoe wick type guide rail 
lubricators. 

Light grade motor bearing oil is used 
in ring- and wick-oiled bearings on mo- 
tors and generators, and in most other 
equipment bearings not designed for 
grease lubrication. There are many 
frictional bearing points on elevator 
equipment and control apparatus where 
a drop of light oil periodically will in- 
sure smoothness and surety of opera- 
tion. Some of these are: the car switch 
spindle and contact hinges, slowdown 
switch spindle and contact hinges, gate 
and door rollers, safety shoe operating 
shaft, control board contactor hinges. 
brake contact hinges, brake hinge pins, 
etc. 

Most ball and roller bearings are de- 
signed for grease lubrication, though 


some are lubricated with oil. It is very 
important to remember that too much 
lubricant in a bearing is almost as 
detrimental as not enough. This is es- 
pecially true of ball and roller bearings. 
These bearings should never be more 
than half full; one-third full is better. 
An excessive quantity of grease in such 
a bearing will create pressure and fric- 
tion, resulting in overheating and es- 
cape of lubricant past the seals. It can 
also create resistance to the rotation of 
the ball or roller cage. This will result 
in flat spots on the balls or rollers and 
consequently a noisy bearing. 

Grease is also used on certain plain 
bearings on elevator machinery, includ- 
ing governor cable sheaves, compensat- 
ing cable sheaves, brake hinge pins, etc. 

When inspecting automatic grease 
cups note whether the oil has squeezed 
out of the grease beneath the plunger, 
leaving a hard, solid residue. If so, it 
is advisable to try other greases until 
one is found that will retain its softness 
and lubricating qualities. If the grease 
finds its way past the plunger it indi- 
cates that a new leather cup is needed 
for the plunger, or the old one may be 
made to do by removing the plunger 
from the grease cup and spreading the 
leather cup to provide a tighter fit. 

Wherever possible, pressure type 
grease fittings should be substituted for 
other than automatic means. These re- 
quire less room, can be replenished more 
quickly and can be wiped free of dust 
and grit with greater ease. 

Be sure to check the operation of ring 
and chain oilers on bearings (Fig. 5) so 
equipped to make certain they are func- 
tioning properly. No matter how per- 
fectly the lubricant level is maintained, 
a bearing will soon be damaged if the 
ring or chain sticks and the shaft re- 
ceives no oil. 

Once a year all chain, ring- and wick- 
oiled bearings should be drained, flushed 
with light oil to remove accumulated 
grit and sediment and refilled with the 
proper grade of lubricant. Wicks should 
be removed before cleaning the bearing 
housings and soaked in a container of 
hight oil to remove grit. Grease lubri- 
cated ball and roller bearings should be 
purged of old hard grease by forcing it 
out with new grease. Then the bearing 


SWIVEL CASTERS 
( RUABER TIRES } 


SOLID CASTERS (RUBBER TIRES) 


Fig. 4. A tool truck speeds up work, encourages better work and promotes high efficiency 
on the job 


housing should be left only % to ¥% 
full of new lubricant. 


Inspection of Contacts 


All contacts should be checked at the 
general inspection and any that are 
burned should be smoothed with a file, 
sandpaper or abrasive cloth. Be sure to 
remove any abrasive material from the 
contact surfaces after smoothing. If the 
contacts are badly burned away they 
should be replaced with new ones. Don’t 
file or sandpaper contacts more than 
necessary, especially silver contacts, as 
this wastes the material needlessly. 

Flexible, shunts should be inspected 
for signs of broken strands. In general, 
if more than one-quarter of the strands 
are broken the shunt should be removed 
and a new one installed. A broken shunt 
can cause the shut-down of an elevator 
at a very inopportune time. 


Check Brakes by Operation 


At this time the brake should also be 
inspected. While the car is being oper- 
ated for the purpose of checking the 
brake operation, observe the opening 
and closing action of the brake. The 
plunger should operate quickly on open- 
ing and closing. Brakes on gearless 
miachines and brakes equipped with 
means to soften their closing stroke are 
exceptions. These brakes are designed 
to close quickly until just before the 
end of the closing stroke, when a means 
is introduced to soften their braking 
action slightly and thus prevent harsh 
stops. Brakes should always operate 
with a minimum of drum clearance. 
This will provide the smoothest stops. 
The brake closing springs should always 
be kept adjusted to hold 20 per cent 
more load than the full load rating of 
the elevator. To check this, the car 
should be loaded with test weights equal 
to the full load rating plus 20 per cent 
or % more weight. The car should be 
at a floor near the bottom of the shaft- 
way, preferably the lowest landing. 
This is a safety measure in case the 
brake should fail to stop or hold the 
car. The car should then be run up one 
floor and the brake operation noted. 
The brake setting should be such as to 
hold the car steady and prevent any 
tendency to drift backwards on a stop 
in the up direction under test load. 
Similarly, on a down run the brake 
should stop the car quickly and smooth- 
ly without any tendency to drift below 
the floor in excess of prescribed limits. 


Adjusting Brake Shoe Clearance 


If the brake spring tension setting 
as not been altered since its test under 
load, do not change it. To adjust the 
brake for close running clearance, thus 
compensating for normal brake lining 
wear, adjust only the shoe clearance, 
not the spring tension. The correct shoe 
clearance should. be such as to merely 
warm the brake drum slightly after sev- 
eral hours of normal elevator operation. 
If the drum remains cold, adjust the 
shoes closer; if the drum heats up move 
them slightly farther away. These ad- 
justments should consist of only a frac- 
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Fig. 5. Check bearing oiling devices frequently 


tion of a turn of the adjusting screw or 
nut at a time. 


Care and Inspection of Hoist Machine 


During general inspection carefully 
examine the brushes and commutator 
of the hoist machine. If the elevator 
is equipped with a motor-generator set, 
check the brushes and commutators of 
this. If the motor-generator set is 
powered with an a.c. squirrel cage motor 
the motor will, of course, have no com- 
mutator or brushes. At this time also 
check the brushes and commutators of 
any other motors that constitute part 
of the elevator or its operation or con- 
trol equipment, including signals. See 
that brushes are long enough to last at 
least until next inspection. If there is 
any doubt of this, replace them with 
new brushes. Grind all new brushes 
carefully to fit the contour of the com- 
mutator or slip rings. This is best done 
(Fig. 6) by passing a strip of sandpaper 
or abrasive cloth between the face of 
the brush and the commutator in the 
direction of rotation of the commuta- 
tor, with the abrasive side towards the 
brush face. Use a fairly coarse abra- 
sive at first, then finish with very fine 
abrasive to give it a smooth surface. 
Pressure should be applied to the top 
of the brush while sandpapering in order 
to make the abrasive cut faster. 

Make certain that all brushes are free 
in their holders but not too loose. Re- 
move each brush from its holder and 
clean any dust from its surface and that 
of the holder with a dry cloth. If any 
deposits of grease or oily dust exist, 
remove them with a cloth moistened 
with carbon-tetrachloride. 


Cleaning, Sanding Commutator 


Clean any accumulations of dust or 
oil and grease from the slots and bars 
of the commutator. This is best ac- 
complished by first scraping out the 
slots with a sharp pointed stick, knife 
blade or hack saw blade. Then finish 
cleaning with a cloth moistened or sat- 
urated with carbon-tetrachloride. The 
commutator should then be allowed to 
dry thoroughly before running the 
machine. If the metal of the copper 
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commutator bars has worn sufficiently 
to have dragged an edge over the slots, 
this should be removed with a sharp 
knife blade or similar tool (See Fig. 7). 
Afterwards lightly sandpaper or stone 


APPLY PRESSURE ON 
BRUSH ONLY WHEN 
SANDING IN DIRECTION 
OF GOMMUTATOR 
ROTATION ( EXCEPT ON 
HOIST MACHINES) 


—~ _—SAND PAPER oR | 
ABRASIVE PAPER 
OR CLOTH 
(NEVER USE EMERY) 


~~ COMMUTATOR 


Fig. 6. Proper method of sanding-in brushes 
on commutator 


the commutator surface with fine abra- 
sive, while the machine is running, to 
remove the rough edges turned up on 
the bars by the knife. 


Cable Examinations 


When examining the hoisting, com- 
pensating and governor cables it is good 
practice to concentrate chiefly on the 
approximate sections of the cables that 





COMMUTATOR 


SCRAPER MADE 
WORN-OUT FILE 


FROM 


pass over the sheaves more frequently. 
For instance, in a building where the 
elevators often make short trips from 
the first floor part way up the shaftway 
and back to the first floor again during 
light traffic periods, it is natural that 
the parts of the cables that are on the 
sheaves when the car is at the first 
floor are likely to show the most wear, 
since the car always returns to this 
floor though it may travel to different 
upper floors on its various trips. How- 
ever, each foot of the cables should 
also be examined carefully to guard. 
against wear due to unusual causes or 
to defects in material. When any 
breaks in the wires show, those cables 
should be watched. In general, it is 
usually considered safe practice to dis- 
card a cable that shows several wire 
breaks in the same strand of cable 
within any 12 in. length of the cable. 
Since a cable whose wires have begun 
to show breaks is uncertain, it is neither 
safe, sensible nor economical to con- 
tinue it in service until the last possible 
mile of service has been obtained from 
it. Such cables are unpredictable. 
Should such a cable suddenly break 
while in service, the danger of damage 
to equipment in the shaftway, to say 
nothing of the chance for causing in- 
jury and panic to customers, tenants, 
guests or employees, should certainly 
overweigh the slight monetary saving 
gained by keeping it in service. Of 
course, where municipal or insurance 
company inspectors regularly examine 
the elevator cables, their advice should 
be heeded regarding replacements. But 
they will not complain if you take an 
even more critical attitude toward safe- 
ty and decide to replace worn cables 
before they condemn them. 


Municipal Inspection 


It is usual practice in larger cities to 
inspect elevators once every three 
months. This is done by municipal in- 
spectors, or insurance company inspec- 
tors under the jurisdiction of the munic- 
ipality. However, this schedule of 
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SCRAPER DETAILS 


Fig. 7. This sketch shows method of removing worn copper from commutator bar edges 
and also the tools for the job 
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periodic inspections should not be sub- 
stituted for more frequent inspections 
by the maintenance crew in charge of 
the elevators. Frequent inspections will 
help insure discovery of dangerous con- 
ditions that may develop between mu- 
nicipal inspections. Elevators, with their 
several safety features, are probably the 
safest public transportation means in 
existence. But they are dangerous, and 
this danger can be minimized only by 
frequent and careful inspections to in- 
sure that no protective device be per- 
mitted to remain out of order. 

If guide rails develop noise due to 
rough spots, the best procedure is to 
apply a coating of machine oil and 
powdered sulphur to their running sur- 
faces. This should be done also when 
new cast iron shoes are _ installed. 
Usually after a day or two the objec- 
tionable noise will disappear. If a 
quantity of dust or grit has gotten on 
the rail, it will be necessary to wash 
the rail down from top to bottom of 
the shaftway, using cloths saturated 
with carbon-tetrachloride. The car 
guide shoes that run on that rail should 
be removed. and cleaned in the same 
manner. The best procedure is to start 
at the top of the shaftway. Use a satu- 
rated cloth and carefully wipe about 
two or three feet of the rail while stand- 
ing on the roof of the car. Then use 


a clean dry cloth to finish wiping that 
section of rail. Then proceed to the 
next lower section of rail and repeat 
the process. Change cloths frequently 
since they will become dirty and gritty, 
and may not remove all the grit from 
the rail if used too long. When the car 
reaches the bottom of the shaftway, re- 
move the guide shoes and clean them, 
clean the parts of the rail that cannot 
be reached from the top of the car, 
and replace the guide shoes. It will 
probably be necessary to use a ladder 
from the shaftway pit to clean the bot- 
tom part of the rails. 


Elevator Company Mechanic Indispensable 


Once a year a competent adjustment 
mechanic from an authorized elevator 
company should be employed to give 
each elevator a complete tune-up. This 
is just as necessary as with an auto- 
mobile. He will be equipped with the 
necessary instruments, tools and test 
weights to do the job well. He will ad- 
just the brake to stop the car smoothly 
with the test load, and will inspect and 
adjust all contactors and relays to see 
that they function properly and in cor- 
rect sequence. This is very necessary 
to insure that the car will operate 
smoothly and responsively, will acceler- 
ate and decelerate correctly, will stop 
smoothly but positively, and in the case 
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of automatic leveling or self landing 
elevators, will level at the floor in both 
directions within the prescribed level. 
ing limits, whether the car be empty or 
fully loaded. He will also test the car 
governor safety stopping device and 
seal it, if requested, to insure its in. 
stantaneous operation in the event of 
an emergency. The small expense inci- 
dent to such a checkup and adjustments 
once a year is money well spent in safe. 
ty, service and satisfaction. 


Smoothing Grooved Commutators 


Occasionally it may be necessary to 
grind smooth the surface of rough or 
grooved commutators or slip rings. The 
rotor can be removed and sent to an 
electric repair shop for this purpose, or 
the job can be done by the maintenance 
crew if they have a suitable commutator 
grinding tool. In the case of slow speed 
hoist motors this job should be done 
by means of a rotary commutator grind- 
ing tool. This work is preferably done 
by an elevator mechanic skilled in grind- 
ing such commutators. 

On most machines the mica insulated 
slots between commutator bars require 
undercutting (Fig. 8) as the copper 
bars wear down with use. It is good 
practice to keep this mica about Ye 
inch below the surface of the copper 
bars. 

Oil escaping from motor and gener- 
ator bearings can cause serious trouble 
and damage to commutator. It mixes 
with the carbon brush dust and jams the 
brushes in their holders, as well as form- 
ing greasy carbon dust deposits between 
the commutator bars. Commutator 
mica insulation is susceptible to damage 
by oil ,and oil can cause short circuits 
and grounds in the commutator. This 
often results in armature coil burnouts. 


Parts Stock Important 


One of the most important requisites 
of an efficient elevator maintenance 
system is a complete and adequate 
stock of repair and renewal parts. It is 
poor practice to permit an elevator to 
be shut down simply because some 
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Fig. 9. Parts index charts enable the maintenance crew to keep a running inventory of parts, tells when to order more 
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Fig. 10—Left. A modern signal board contains many relays. Fig. 1l—right. Here is a group of motor-generator sets used on — 


small part, probably costing only a few 
cents, is not in stock. An investment 
in a good repair parts stock is an in- 
vestment in continuity of service. Re- 
pair parts should be kept in covered 
boxes on shelves. A convenient wall 
chart (Fig. 9) listing all parts alpha- 
betically and their box, shelf and stand 
location, will prove very helpful in lo- 
cating a needed part. By keeping an 
inventory card in each parts box the 
stock can easily be maintained. The 
card should contain a notation of the 
minimum number of that particular part 
necessary to be kept on hand. Another 
notation should show the number actu- 
ally in stock. Each time a part is re- 
moved for use the latter number is 
changed to correspond. When this num- 
ber reaches the minimum level, addi- 
tional supplies of this part are ordered 
from the factory to replenish the stock. 
This system prevents the danger of 
overlooking stock shortages. 


Weekly Inspections, Too 


In addition to the general inspection 
that each elevator should receive once 
a month, simpler weekly inspections 
should be made. This would include a 
checkup of all lubrication needs, con- 
tacts, contact shunts, brushes, commu- 
tators, signal lights and equipment, dust 
blown from all motors, generators and 
control boards, etc. Every day a routine 
checkup should be made of each eleva- 
tor to determine whether it is function- 
ing properly. The car should be oper- 
ated for a ‘ew test trips and _ its 
operation noted. Signals should be 
observed, as well as lights, fans and 
other pieces of equipment. Any dis- 
crepancies should be remedied before 
placing the car in service or at the first 
opportunity afterwards. 

The subject of safety cannot be 
stressed too strongly in regard to eleva- 
tor maintenance work. Never take 
chances! Always shut off the current 
from a machine on which you are going 
towork, or which you wish to examine. 
Bé sure your fellow workmen under- 
stand you before operating the equip- 
ment. Make certain that nobody is in 
4 position of danger before you attempt 
to move an elevator. Be very careful of 
open shaftway doors. You or someone 
else may step through without thinking. 
Use caution in handling tools. A tool 
dropped into a running machine or down 
a shaftway can have disastrous results, 


can even inflict serious injury upon 
someone, 
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variable voltage elevators 


By establishing an efficient system of 
inspection and maintenance, such as the 
one here outlined, an elevator installa- 
tion can be maintained at its peak effi- 
ciency.’ The ultimate in mechanical per- 
fection built into the equipment can be 
cbtained and maintained, and with it 
the high level of speed, safety and 


service to which the public has been 
educated to expect and whose absence 
it will be quick to note. In this age of 
speed and efficiency, the prestige of a 
building will doubtless be reflected in its 
elevator service more than in any other 
single service factor. 


POWER CIRCUIT BREAKERS 


POWER SYSTEMS have expanded in size 
and more interconnections have been 
made between systems. As a result the 
interrupting duty on high-voltage power 
circuit breakers exceeds the ratings 
available a few years back. This has 
led to the development in the Westing- 
house high-power laboratory at East 
Pittsburgh of larger grids for oil break- 
ers and interrupters for air breakers. 
The new De-ion grid, termed the Multi- 
flow, can interrupt three and one-half 
billion kva. Two and one-half million 
was the previous top limit. It is ex- 
pected that soon a multiflow grid will 
have been tested at five million or bet- 
ter. And that is no final limit. 

The Multiflow type of De-ion grid 
differs from the older forms in that ex- 
tinction is accomplished by forcing 
several jets of oil under pressure across 
the lengthening arc. This differs from 
the previous method for high-voltage 
interruption in which the arc is pulled 
magnetically into the oil. The result is 
faster arc interruption, and also a much 
smaller gas bubble. Because of this 
latter it has been possible to reduce the 
physical size of the circuit breaker tanks 
by as much as 50 per cent. This re- 
sulted in a much smaller consumption 
of steel and insulating oil when both 
were critically short. 


meny as one third of the breakers now 
being installed are provided with mecha- 
nisms suitable for fast reclosing. 

The improved performance of new 
circuit breakers can also be obtained in 
many breakers that have been in service 
for years. Multiflow grids have been 
added where such improvements were 
found necessary. In many cases the 
performance of these old breakers has 
been substantially improved. 

Improvements in indoor, low-voltage, 
high-capacity power circuit breakers 
have taken a somewhat different turn 
during the past five years. The devel- 
opment of the compressed-air circuit 
breakers has been carried to a point 
that several hundred of these breakers 
are now in satisfactory service. 

The extent to which compressed air 
breakers will be used for high-voltage 
outdoor applications is still an open 
question. In their favor is the ever- 
present desire to eliminate oil. How- 
ever, tests indicate that other hazards 
are introduced. All designs considered 
thus far have limitations in the manu- 
facturing cost, because it is difficult to 
install current transformers and poten- 
tial devices in this breaker as easily as 
with a conventional dead-tank breaker. 
Other factors are mechanism complica- 
tion, insulation, and weather proofing. 
Space limitations also make this appara- 
tus less desirable, and in many cases 
may be a deciding factor. Experience 
shows the oil hazard to be negligible 
especially with the smaller quantities 
used in the new breakers. 


These same power-system changes 
during the emergency period required 
also that the interrupting time be 
speeded up. Changes in design have 
made available five-cycle breakers in the 
higher voltage classes where eight or 
twelve-cycle interrupting was acceptable 
not many years ago. 

The performance of the Multiflow 
grid as demonstrated in the high-power 
laboratory shows that these breakers 
can be used for fast reclosing times of 
twenty cycles or better. Automatic re- 
closing on high-voltage transmission 
lines is increasing in popularity and as 


Design work has been underway lead- 
ing toward the production of apparatus 
for voltages above 287 kv, the present 
maximum operating voltage. Power 
systems in the United States and also 
other countries will soon require appa- 
ratus with a voltage rating of the order 
of 400 kv. Recent studies have proven 
that this is quite feasible without funda- 
mental changes in interrupter design. 
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How to Estimate Turbine Perform- 


ance with Uncontrolled Extraction 


By EDWARD V. POLLARD Turbine Engineering Division General Electric Co., West Lynn, Mass. 





UTOMATIC EXTRACTION steam 
turbines are often provided with 
one or more uncontrolled extraction 
openings from which steam is extracted 
in small quantities for process or feed- 
water heating. These applications cover 
the range in which the use of multiple 
automatic extraction is not economical. 
The uncontrolled extraction opening 
has no internal valve regulating the 
pressure and, since the stage following 
this opening has a constant nozzle area, 
the absolute pressure at the opening de- 
pends only on the quantity of steam 
passing through the following stage and 
consequently has no direct relation to 
the flow in the stages preceding the 
opening.” 

This article presents a method for 
estimating the performance of uncon- 
trolled extraction points for extraction 
turbines. Methods for estimating the 
performance of single and double-auto- 
matic extraction turbines have been pub- 
lished by L. E. Newman in Power 
PLANT ENGINEERING, January, Febru- 
ary, March and April, 1945. 

Before describing the specific method, 
a study will be made of the turbine 
manufacturer’s procedure for construct- 
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ing performance charts for uncontrolled 
extraction turbines (no automatic ex- 
traction). 


General Theory for Determining Perform- 
ance of Uncontrolled Extraction Turbine: 


The manufacturer has available all 
the data pertaining to the steam path. 
He can segregate the used energy in 
each section of the turbine and, with the 
respective steam flows, can calculate the 
output of the individual sections and 
then combine these to find the turbine 
output under any desired condition. 

Referring to Fig. 1, the lower line 
is a flow versus output curve for a tur- 
bine when operating non-extraction. 
(This curve may be for either a con- 
densing or non-condensing turbine). 

From specified data the manufacturer 
selects a location for the extraction 
opening and calculates the flow to fol- 
lowing stage versus shell pressure curve 
at this point; such as Fig. 2a for a con- 
densing turbine and Fig. 2b for a non- 
condensing turbine. 

It is always desirable to start con- 
structing the extraction performance 
curve at the minimum extraction pres- 


Fig. 1. Performance 
chart for uncontrolled 
extraction turbine (no 
automatic extraction) 
as calculated by tur- 
bine manufacturer by 
methods discussed in 
this article. Numeri- 
cal values omitted; 
chart shows method 
only 


sure so the fulfillment of commitments 
may be checked relatively early. Hence, 
assuming a condensing turbine, Fig. 2a 
is entered at the shell pressure corre. 
sponding to the minimum pressure (a) 
and the flow to following stage (A) is 
read. When the flow (A) is indicated 
on the non-extraction flow curve on Fig. 
1, it shows the load which has the mini- 
mum shell pressure at the extraction 
opening. 

The manufacturer now calculates the 
output of the high pressure turbine sec- 
tion from inlet to extraction opening 
using a series of throttle flows such as 
(A) = no extraction flow, (B) = (A) 
+ constant extraction flow, (C) = (A) 
+ 2 times constant extraction flow, etc.: 
all calculations are made from inlet 
pressure down to pressure (a). The out- 
put of the low pressure section is now 
calculated for flow (A) using an initial 
pressure of (a) and initial enthalpies 
equal to the exhaust enthalpies at (A), 
(B) and (C) successively. Outputs 
(KA), (KB) and (KC) are obtained 
by adding the high pressure outputs to 
low pressure section outputs for flows 
(A), (B) and (C) respectively. These 
points are plotted on Fig. 1. 


How Manufacturer Gets Lines of Constant 
Shell Pressure 

By derivation, point (A,KA) lies on 
the line for non-extraction operation and 
points (B,KB) and (C,KC) are points 
on lines of one unit of extraction and 
two units of extraction respectively. A 
line through points (A,KA), (B,KB) 
and (C,KC) is a line of constant shell 
pressure. 

Similarly, with shell pressures (d) 
and (g), data are calculated for points 
(D,KD), (E,KE) and (F,KF) for shell 
pressure (d); and (G,KG), (H,KH) 
and (M,KM) for shell pressure (g). 
These points are plotted on Fig. 1. 
Solid lines of constant extraction flow 
are drawn as shown. Dotted lines of 
constant shell pressure are then drawn 
as shown. In actual practice the non- 
extraction flow versus eutput is first 
estimated in order to furnish a starting 
point for calculations, and it is finally 
drawn through points (A,KA), (D,KD) 
and (G,KG). 

As defined in L. E. Newman’s papers 
cited above, the extraction factor is the 


1 For further explanation see Chapter II, Modern 
= by L. E. Newman (John Wiley & Sons, 
1944), 
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Another “first” on a rather tricky extraction turbine problem . . . Pressure at uncontrolled extraction opening varies, 
depending on steam flow through following stage . 
turbine manufacturer to calculate performance . 


. . Author shows first the general theory and method used by 
. . Then shows how to calculate and plot chart for a 4000-kw, 
400-psi, 700-F condensing turbine with one uncontrolled extraction opening . . . Following this, he shows how to 
calculate performance with uncontrolled extraction in addition to automatic extraction and at either higher or 
lower pressure than the latter . . . Complete details on how to make performance chart, calculations, step-by- 


step method . 


. . Follow these instructions and you can work out charts to fit your particular turbine conditions 





portion of a pound of steam which must 
be added to the throttle flow for each 
pound of steam extracted. 

Notice that the lines of constant ex- 
traction flow on Fig. 1 diverge as they 
go from left to right. This is an indi- 
cation of increasing extraction factor 
and is the proper characteristic, because 
shell pressure is increasing from left to 
right and the extraction factor increases 
with increasing shell pressure. Since 
the flow to stage following the uncon- 
trolled extraction opening increases as 
the shell pressure increases, it is ap- 
parent that the extraction factor in- 
creases aS the flow to following stage 
increases. 

We now have an uncontrolled extrac- 
tion performance curve on a condensing 
turbine, Fig. 1, constructed by making 
calculations at constant pressure at the 
uncontrolled point. This pressure de- 
pends only on the flow to following 
stage which must be constant if pres- 
sure is to be constant. 

At constant load, when extracting at 


a constant pressure, there is only one 
point on the performance chart. At this 
point the difference between the throt- 
tle flow with extraction and the throttle 
flow non-extraction equals the extrac- 
tion flow times extraction factor. 


Case I—How to Estimate Uncon- 
trolled Extraction Performance for 
Straight Condensing or Non-con- 
densing Turbines as in Fig. 6. 


Estimated uncontrolled extraction 
performance data on a given condensing 
or non-condensing turbine can be ob- 
tained by the use of estimated shell 
pressures, and extraction factors from 
Fig. 3. This assumes that a non-extrac- 
tion flow curve as on Fig. 4, has been 
constructed from data not supplied in 
this article. For estimating purposes a 
curve of flow to following stage versus 
shell pressure, similar to Fig. 2A or Fig. 
2B, may be drawn to meet the minimum 
load requirements; that is, uncontrolled 
extraction of a given quantity of steam 


at a given pressure at a given minimum 
load. Be optimistic at this point; as- 
sume that a turbine can be designed 
to meet the above requirements, and 
take the next step to determine the flow 
to following stage at the given pressure. 


How to Find Flow to Following Stage 


First read the extraction factor from 
Fig. 3 at TSR/TSR: TSR: is the 
theoretical steam rate from initial con- 
ditions to exhaust and TSR: is the the- 
oretical steam rate from initial condi- 
tions down to the uncontrolled extrac- 
tion pressure. Tables of theoretical 
steam rates are available* or they may 
be calculated from the steam tables.’ 
Multiply the extraction flow by this 
extraction factor and add the result to 
the non-extraction throttle flow at the 
minimum load to obtain the throttle 
flow when extracting. Now subtract the 


2 Theoretical Steam Rate Tables by Keenan and 
Keyes, ASME, 1938. 

8 Thermodynamic Properties of Steam, by Kee- 
nan and Keyes, John Wiley & Sons, 1936. 


Fig. 2. Graphs showing flow to stage following uncontrolled extraction opening versus shell pressure at controlled extraction opening, for: 


Figures 1, 2A and 2B are drawn to indicate the method only, regard- 
less of numerical values of the horizontal axis. Figures 2A and B 
indicate that a straight fine through the 0 — 0 intercept could be 


CONDENSING TURBINE 


FLOW TO STAGE FOLLOWING UNCONTROLLED 
EXTRACTION OPENING, IN 1000 LB/ HR 


(a) d) 
PRESSURE 


SHELL PRESSURE AT UNCONTROLLED 


OPENING PSIA 


A—condensing turbine, B—non-condensing turbine 


a 
° 


FLOW TO STAGE FOLLOWING UNCONTROLLED 


EXTRACTION OPENING ,1000 L8/HR. 


( 


used for shell pressure curve and that actual shell pressure diverges 
from this curve at lower flows to following stages. These curves must 
be plotted by manufacturer in order to draw Fig. 1. 


TURBINE 


PRESSURE 


SHELL PRESSGRE AT UNCONTROLLED OPENING , PSIA 
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EXTRACTION FACTOR 
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© 010 0.20 030 0.40 050 0.60 0.70 0:80 0.90 
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17, TSR 


ig. 3. Graph for estimating extraction factors for various values 
of TSR: /TSR2 


4000 Kw 
400 PSIG-700 F 2 IN,HG ABS 
UNCONTROLLED EXTRACTION 


THROTTLE FLOW IN 1000 LB/ HR 


1000 2000 3000 
GENERATOR OUTPUT IN KW 


Fig. 4. How a non-extraction flow curve and performance chart are 

constructed for turbine of Case | as discussed in text and shown in 

Step-by-Step Method on opposite page, for a 4000-kw, 400-psig, 

700-F, 2-in-Hg condensing turbine with one uncontrolled extraction 
opening. Turbine as shown in Fig. 6 


extraction flow from the throttle flow to obtain the flow to 
following stage which produces the desired shell pressure, 
The Step-By-Step Method, tabulated on page 77, follows the 
above procedure for an actual turbine application with the 
resulting data plotted on Fig. 4. 


How to Calculate and Read the Data 


Plot a curve as in Fig. 5, similar to Fig. 2, using the flow 
to following stage just found and the desired shell pressure 
in pounds per square inch absolute as one point. 

From the above data used to find the shell pressure line, 
two points were found which will establish the minimum 
shell pressure curves; first, throttle flow with extraction and 
corresponding load and second, throttle flow without extrac- 
tion which can be plotted on non-extraction line of Fig. 4. 

Additional lines of constant shell pressure can now be 
constructed in the following manner. At a certain pressure, 
read the flow to following stage from Fig. 5. Next find the 
theoretical steam rate ratio using TSR. found at the new 
shell pressure. As before, enter Fig. 3, and read the extraction 
factor from the proper line, interpolating when necessary, 
Multiply the extraction factor by the selected value of ex- 
traction flow to obtain the increase in throttle flow, symbol 
AFr at some constant load with the selected extraction flow 
and the selected extraction pressure. 


How to Construct the Performance Chart 


Figure 7 shows diagrammatically the construction of the 
uncontrolled extraction performance chart which is done in 
the following manner. 

On the line drawn through the nonextraction flow versus 
output points, Fig. 4, locate the flow to following stage cor- 
responding to the selected pressure. To this flow add the ex- 
traction flow to find the throttle flow when extracting. From 
this throttle flow subtract AFr to find the throttle flow non- 
extraction which satisfies the conditions of the point being 
discussed. On the non-extraction line with this flow, locate 
the output, and at this output move vertically to the throttle 
flow when extracting, see Fig. 7. This point is on the line of 
constant shell pressure, and, therefore, a line may be drawn 
through this point and the point on the non-extraction flow 





Fig. 6. Diagrammatic arrangement of turbine 
of Case | with one uncontrolled extraction 


76 


UNCONTROLLED 
EXTRACTION 


FIG. 6 


opening 





Fig. 5. Curve for 
flow to following 
stage versus shell 
pressure at uncon- 
trolled extraction op- 
ening for the turbine 
cf Case 1, Fig. 6. 
Data from this curve 
used in plotting Fig. 4 





FLOW TO STAGE FOLLOWING UNCONTROLLED EXTRACTION OPENING 
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STEP-BY-STEP METHOD 
Results Plotted on Fig. 4 


Steam Conditions: 
Main Pressure .. 
Initial Temperature . 
Exhaust Pressure ....... 


400 psig 
700 F 
2” Hg abs 


TSR: 
Lb/Kw hr 
2000 7.60 
4000 7.60 
At 50 psig Extraction. 


TSR: 7.60 


TSRe ~—«*18.47 


At 2000 kw extracting 10,000 Ib per hr at 50 psig 
Throttle flow — 23,200 + 10,000 « 0.638 
Extraction flow 


TSR 
Factor* 
1.525 
1.410 


Steam Rate 
Lb/Kw hr 
11.60 
10.72 


KW Flow 


23,200 
42,880 











= 0.412 


29,580 
10,000 


Flow to stage following extraction opening — 19,580 


Shell 
Pressure 
psia 


Shell 
Pressure 
psig 


TSR: TSRo  TSRi/TSRe Extraction 


Factor 


Base 


Flow Flow 


4000 kw—0.8 pf—5000 Kva—60-cycle Condensing Steam Turbine Generator Set 


Uncontrolled extraction of 10,000 Ib per hr at 50 psig at 2000 kw and higher loads 


Extraction Factor — 0.638 (From Fig. 3). 


Throttle 


AF r Equivalent 
Non-Extrac- 


tion Flow 








64.7 
74.7 
84.7 
94.7 
104.7 
114.7 
(2) 


50 
60 
70 
80 
90 
100 
(1) 


7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
(3) 


18.47 
19.70 
20.98 
22.31 
23.68 
25.09 
(4) 


0.412 
0.386 
0.362 
0.341 
0.321 
0.303 
(5) 


0.638 
0.670 
0.690 
0.708 
0.725 


0.740 
(6) 


19580 
22600 
25600 
28600 
31600 
34600 

(7) (8) 


(1) Assumed Values 

(3) 1 From Theoretical Steam Tables or calculated from Steam 

(4) § Tables. 

(6) From Fig 3. 

(7) Flow to stage following uncontrolled extraction opening, 
from Fig. 5 at shell pressure (2). 


(10) (8) — (9) 





29580 
32600 
35600 
38600 
41600 
44600 


(8) 10000 + (7) 


(9) 10000 x (6) 


(11) Zero extraction or reference curve at (10). 
* Modern Turbines, by Newman, page 33. 


6380 
6700 
6900 
7080 
7250 
7400 
(9) 


23200 
25900 
28700 
31520 
34350 
37200 
(10) 








however, the base or reference line for 
zero uncontrolled extraction perform- 


versus output line equal to the flow to 
following stage used above. Also, this 





point is on a line of constant extraction 
which should not be constructed until 
lines of other constant pressures have 
been worked up. 

Repeat this same procedure for other 
shell pressures and construct similar 
lines of constant shell pressure, using 
in each case the same quantity of ex- 
traction flow. The points of constant 
extraction flow on the shell pressure 
lines may now be connected, and with 
a sufficient number of constant extrac- 
tion flows used in the above method, 
a performance curve for uncontrolled 
extraction is obtained, Fig. 4. 


Case II—How to Estimate Uncon- 
trolled Extraction Performance at 
a Pressure Higher Than Automatic 
Extraction Pressure as in Fig. 8. 
The construction of estimated un- 

controlled extraction performance, in 

addition to automatic extraction, fol- 
lows the same procedure. In this case, 


April 


ance is taken as one line from the per- 
formance chart of the automatic extrac- 
tion turbine. Since the uncontrolled 
extraction is at a higher pressure than 
the automatic extraction, the increase in 
output for uncontrolled extraction with 
a constant flow in the following stage 
may, be calculated in the same manner 
as the corresponding value in a non- 
automatic extraction machine. An un- 
controlled extraction performance chart 
can, therefore, be constructed on this 
one line taken from the automatic ex- 
traction chart as a base. 

It will be noticed, as mentioned previ- 
ously, that as long as the pressure in the 
uncontrolled opening is the same, the 
extraction factor will be the same. This 
same procedure could be followed, using 
each of the lines from the automatic 
extraction chart as a base, and it would be 
found that as long as the flow to the follow- 
ing stage is the same, the extraction is the 
same. Therefore, it is necessary to figure the 


performance curve for only one extraction line 
as a base. 

The most convenient way to plot 
these data is to follow the procedure 
outlined for double-automatic extraction 
in Mr. Newman’s article as far as the 
low-pressure automatic extraction is 
concerned. In this left-hand section of 
the chart, Fig. 9, the uncontrolled ex- 
traction performance, using the one line 
from the automatic extraction chart as 
a base or reference line, is constructed. 
Data are derived from this chart in the 
same manner as described for a double- 
automatic extraction turbine. 

That is, one can start with load, move 
vertically to extraction at the low pres- 
sure, move horizontally to reference 
axis, move vertically to uncontrolled ex- 
traction flow and then move horizontally 
to throttle flow. (See guide lines). It 
will be noticed that any point on the 
reference axis has the same throttle 
flow for the low pressure extraction 
operation, regardless of the magnitude 


(Continued on page 102) 
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Wiider Hydro Re-development 
on Connecticut River 


By C. R. BLISS Designing Engineer, New England Power Service Co. 


T A STRETCH of the Connecticut 
River originally known as White 
River Falls, there is evidence of the ex- 
istence as far back as 1785, of a wing 
dam supplying water to small mills for 
grinding grain, sawing wood and the 
like. Later, in 1810, locks were built 
there; in 1880 Wilder Bros. acquired 
water rights for a paper mill and in 
1926 the old dams were replaced by a 
concrete dam. Paper production de- 
creased and finally stopped at this mill 
in 1927. Since that time the plant has 
been used solely to furnish electricity 
for this area. It is now proposed to re- 

develop this site. 

Power Plant Built in 1910 


The present plant consists of a dam 
with a spillway about 635 ft long and 
a canal along the Vermont shore leading 
to two power houses. One of these was 
constructed as a power plant in 1910 
and furnished electricity for the paper 
mill. The other was originally a grinder 
room but, as the manufacture of paper 
decreased, electric generators were con- 
nected to the grinder wheels from time 
to time. There is now a total of five 
generating units in the two power 
houses with a total installed capacity of 
about 5,000 kw. 

Proposed re-development of the site 
is the result of studies carried on for 
many years and is designed to make the 
greatest economic use of the water re- 
sources of the Connecticut River in this 
area. The present plans contemplate, in 
general, a development as outlined be- 


Fig. 1. Artist’s sketch of proposed new dam 
and power house to be built at Wilder re- 
development on Connecticut River 


78 April, 





At historic Wilder site above White River Junction, Vt., present 5,000-kw 
hydroelectric plant insufficient to meet power requirements of area . . . To 
make greatest economic use of water resources, plans now under way for new 
dam, power house containing two 22,000-hp adjustable-blade propeller type 


hydraulic turbines . 


. . New 110,000-v transmission line to connect Wilder 


with transmission network of the New England Power System at Bellows Falls 





low, to be carried out by the Bellows 
Falls Hydro-Electric Corp. 

The dam will be located at the lower 
or “Narrows” site, about three-fourths 
of a mile downstream from the present 
dam and will be of concrete founded on 
ledge with earth embankments at either 
end. Total length of the dam and em- 
bankments will be about 1,500 feet and 
it will have a spillway divided into five 
sections to include pintype flashboards, 
stanchion type flashboards, five Taintor 
gates and two skimmer gates, one at 
each end. The discharge capacity of 
the new spillway and gates will be over 
160,000 cu ft sec, or 75 per cent greater 
than maximum flood on record. It is 
materially in excess of the capacity of 
the present dam. 

The general appearance of the dam 
will be somewhat similar to that at 
MclIndoes Falls farther up the Connec- 
ticut River although the Taintor gates 


RS a 


at Wilder will be considerably larger 
and the total discharge capacity of the 
spillway will be over twice that of 
McIndoes. Top elevation of gates and 
flashboards, will be 385 ft. above 
mean sea level which is about 16 ft 
higher than the present development. 
This will result in a pond, extending to 
a point some four miles below Wells 
River, which for the most part will be 
contained within the present river 
banks. 


Generator in Each State 


The powerhouse will be integral with 
the dam near the Vermont shore and 
will contain two generators, one in each 
state, with a nominal capacity of 15,000 
kw each, driven by adjustable blade 
propeller type turbines of 22,000 hp 
each. Outside the powerhouse will be 
transformers and a switchyard provid- 
ing for connections to the Granite State 
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tlectric Co., Green Mountain Power 
Corp. and Central Vermont Public Serv- 
ice Corp. and to a new 110,000-v trans- 
mission line connecting Wilder with the 
Bellow’s Falls Hydro-Electric plant. 
This latter connection will provide a tie 
with the interconnected transmission 
network of the New England Power 
System over which power can be inter- 
changed, making it possible for System 
steam relay to back up the Wilder hydro 
power when river flows are low, and 
further making available large amounts 
of primary power beyond the capacity 
of the proposed plant when such power 
is needed in Vermont and New Hamp- 
shire in the contiguous areas. 


State and Federal Approval 
The Wilder re-development must sat- 
isfy the requirements and receive the 
approval of various State and Federal 
regulatory bodies. The present devel- 
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Fig. 3. Map showing relation of Wilder site to surrounding territory 


the new dam will provide for passing a 
flood similar to the great flood of 
March, 1936 at the same or a lower 
elevation than that which occurred at 
that time. 

The total amount of tillable land which 
will be flowed or become affected as a 
result of the re-development is about 
500 acres, fairly evenly divided betweer 
New Hampshire and Vermont, which 
is very small for a project of this size. 
. A pond some 46 miles long with com- 
. a oe ‘paratively minor fluctuations will be 

| created by the new dam and the flowed 
area will be cleared of trees and brush 
so that it will make available excellent 
opportunities for the development of 
boating, fishing and other recreational 
pursuits. 

Such few changes in highways, cul- 
verts, sewers, telephone lines and the 
like as are made necessary by the re- 
development will be made at the ex- 
pense of the Company. 

The Company with its broad back- 
ground of experience in the construction 
and operation of many similar projects 
over the last 30 years, stands ready to 
assist the towns and other public bodies 
in working out such matters as may 
arise in connection with the Wilder re- 
development. 

It is estimated that the development 
will cost about $13,000,000, this amount 
being about evenly divided between New 
Hampshire and Vermont. Engineering 
design of the project is by New England 
Power Service Co. 
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Fig. 2. Cross-section through proposed power house at Wilder re-development, showing one 
of two 22,000-hp adjustable-blade propeller type turbines, each driving a 15,000-kw genera- 
tor. One machine in Vermont, other in New Hampshire 
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Uncontrollability Factors 


in Boiler Operation 


By JOSEPH A. PELLETTERE Engineering and Construction Dept., Gulf Oil Corp., Pittsburgh, Pa. 





OILER CONTROL offers a variety 

of problems. One who has not 
done work in this field will be sur- 
prised to find that so many unique 
problems do exist in such an installa- 
tion. 

The designer of a steam boiler plant 
(or of any process to be instrumentally 
controlled) must think of instrumenta- 
tion in the early stages of design, and 
not regard instruments merely as ac- 
cessories to be added at the end. For 
example, he should provide 

a. Adequate straight runs for flow 
metering. 

b. Adequate pump head to give 
water valve enough pressure 
drop to control properly. 

c. Proper fan capacities, motor or 
turbine sizes, and type of 
speed controls. 

d. Method of measurement of fuel 
and air, with proper piping 
and duct work. 

These points are assumed to have 
been thought of and provided for in 
the original boiler design. The uncon- 
trollability factors referred to in the 
title are those which are NOT the re- 


Fig. 1. Sketch of a sequence ratio boiler 
control to incorporate safety precautions 


sult of careless design, but rather those 
inherent in good design. 


A Four-Function Problem 


Boiler control is a four-function 

problem, as follows: 

a. Combustion control—CO: ap- 
proximately constant for all 
loads. 

b. Water level control. 

c. Furnace draft control. 

d. Constant steam header pressure. 

To these we might add a fifth con- 

sideration: 

e. Safety interlocks (optional). 

The fact that four functions must be 

controlled simultaneously is further 
complicated by the fact that controllers 
must have good stability for any posi- 
tion on the steam output chart or boiler 
generating range; and also by the fact 
that certain safety features must be 
met. 


Interlocks 


Interlocks are at present more in de- 
mand, due to war psychology. Because 
of the type of labor available, as well 
as “Seniority Rules,” inexperienced op- 
erators often were found in difficulty. 
Such conditions have caused control 
designers to lean over backwards to 
provide extra safety protection. 
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The more common safety features 
being used are: 

a. If air to furnace fails—fuel must 

be cut off. 

b. If forced or induced fan fails— 
furnace must not build over- 
fire positive pressure condi- 
tion nor must any fuel be ad- 
mitted under such conditions, 

:. If burner pressure fails momen- 
tarily for any reason, fuel sys- 
tem must be shut down to 
prevent fuel return to hot 
brick work with burners in 
extinguished condition. 

. In all cases, it is desirable to 
prevent starting of forced 
draft fan until induced fan is 
in operation. 

. Fuel rate should never exceed 
air capacity or over-range 
boiler design output. 

f. Flame failure detectors to cut 
off fuel. 

The safety points can be developed 
by contact switches and solenoid valves; 
or, better in some cases, by good con- 
trol layout involving Sequence Ratio 
Instruments that have the sequence 
set up so that combustion air failure 
shuts off fuel. Such a sequence control 
is shown in Fig. 1. 

Such sequence ratio diagrams, how- 
ever, increase the time lag of the con- 
trol circuit and so increase the uncon- 
trollability factor. This results from the 
fact that, on demand, the master pres- 
sure controller does not directly admit 
additional fuel, but increases the out- 
put of one of the fans, causes the air- 
flow pen to rise, and, since it is ratioed 
to the fuel meter, thus to admit more 
fuel. 

One can readily see that powering a 
large fan may in itself cause some delay 
due to system inertia; also, further 
waiting for the air meter to respond 
does not help the time loss situation. 

This handicap has to be balanced 
against the use of contact switches and 
their related undesirable features. On 
“trip-out,” boiler settings must be 
purged for a considerable period before 
fires can be relighted and this becomes 
serious when blind switches keep tak- 
ing boilers off the line. 

A system of switch interlocks on trip 


Paper sponsored by Instruments & Regulators 
Division, ASME; delivered at joint meeting of 
Division with annual meeting of Instrument So 
ciety of America, Pittsburgh, September, 1946. 
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Factors referred to are NOT result of careless design but are inherent in good design . . 


. Their effects on design 


and operation of instruments and automatic boiler controls . . . Uncontrollability factors in valves . . . Effects of re- 


versed level signal . . . Level control and economic design . . 


. Difficulties in using COz analyzer as control instru- 


ment... Influence of fuel meters . . . Mixed fuels and the air requirement . . . Boiler room has been leader in control 


design . . . Instrument manufacturers have always solved problems . . 


. “The impossible takes only a little longer” 





out leaves one to guess which of the 
3 or 4 protection devices recognized 
conditions of danger and shut the boiler 
down. See Fig. 2. 

Where sequence ratio circuits of fuel 
to air are used, one may allow the 
switch interlock system to sound an 
alarm but not perform the actual shut- 
down operation. This does not provide 
as much “paper” protection, but makes 
for continuous plant operation. For the 
time being, such switch interlocks are 
being converted to alarm systems by 
most of those who encounter operation 
trouble due to switch interlock system 
malperformance. 


Uncontrollables in Valves 

Uncontrollability factors also stem 
from the fact that air-flow and gas-flow 
control valves are of unusual design, 
consisting of vanes regulating fan ca- 
pacity or a damper valve whose size is 
arbitrarily set at duct size by the de- 
signer and not by the control engineer’s 
calculation. See Fig. 3 below, on this 
page. 

Control engineers readily understand 
what oversized control valves do to 
stability of the system in simple setups 
where control stability is required for 
only one position—called normal load. 
In the case of a boiler, where no such 
thing as normal load condition exists, 
the instability of the system due to 
oversized control valve is many times 
more pronounced. 

Correction or means of overcoming 
poor control valve characteristics lies 
in metering the air flow and using the 
impulse output of such a meter to cor- 
rect the air fan in accordance with 
steam flow or direct CO. measurement. 
This is the same as saying that reset 
air flow meter operated by CO. ana- 
lyzer is required and not plain CO: 
meter correction of air flow damper or 
vanes. 


Effects of Reversed Level Signal 

Modern boilers have a drum holding 
capacity that is relatively small. The 
modern tendency to reduce initial cost 
has reduced the number of drums to 
the minimum, and the holding capacity 
correspondingly. 

When fire is applied to correct the 
falling steam header pressure, the level 
Surges upward in the drum. Such a 
level swell is caused by change in 
specific gravity of the fluid in the tubes 
(ie., increased volume of steam bub- 
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Fig. 2—Above. Sketch of an electrically-operated interlock system for a forced-draft boiler. 
Fig. 3—Below. Sketch of a control system providing means of overcoming poor valve char- 
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Fig. 4—Above. Sketch of multi-element feedwater control 


Fig. 5—Below. Sketch of dual-fuel-fired system using interlocking relays to limit total 
fuel at maximum load to fan capacity 


bles) as well as by the fact that there 
is no appreciable drum storage space 
to hide this apparent increase in liquid 
volume, because the ratio of drum vol- 
ume to tube volume is low. 

Naturally a level instrument control- 
ling under such a condition can only 
recognize high level conditions and re- 
duce the feedwater rate at a time when 
the generation is rising, which is obvi- 
ously incorrect procedure. 

To overcome this condition of re- 
versed impulse requires that the con- 
sistently truthful steam meter become 
party to an inter-tie system involving 
both the steam and level meters as joint 
operators of the feed water control 
valve. 


Further considerations of the many 
factors that cause the differential pres- 
sure across the water valve to vary, 
when level itself is satisfied, and cause 
feedwater rate to vary, bring about the 
multi-element level control! system 
which inter-ties level, steam, and water 
meters in a joint system to operate the 
one feedwater control valve, as shown 
in Fig. 4. 


Difficulties in Using CO2 Analyzer 
Combustion control implies constant 
CO: at all loads as one function of con- 
trol action. One would then look for 
the CO. analyzer to be the instrument 
applying the vernier correction to the 
air flow rate, in order to hold percent- 


age of CO, in flue gas constant. How- 
ever, such analyzers are handicapped 
by sampling line troubles and also have 
quite a long lag period between the 
time of CO. percentage change and the 
time the instrument pen is made to 
show the value. Both these points 
cause designers of combustion control 
systems in general to avoid the CO, 
analyzer as an automatic control in- 
strument. 

In at least one system, the steaming 
rate is used to measure the fueling 
rate or heat release at the burner in 
order to avoid poor performance of 
some heavy fuel oil meters, or the use 
of coal meters in coal fired boilers. In- 
direct coal measuring devices are too 
numerous to discuss in a short paper. 
This subject of coal-fired boiler devices 
alone could easily cover the time al- 
lotted for the major subject. 

The steam meter, as above mentioned, 
is a good point for gaging fueling rate 
as Btu released at burner and setting 
up flow of air required to hold per- 
centage CO, constant flue gases. 

When boilers are fired by use of two 
or more fuels simultaneously the con- 
trolling of air rate to hold constant 
CO. in flue gas becomes complicated 
instrumentation in itself. Also for this 
condition (when operating two or more 
fuel valves) one also finds it hard to 
keep from over-fueling the boiler at 
top loads. Floating relay systems have 
been used to step in and take over the 
boiler and hold maximum conditions, as 
shown in Fig. 5; but in a short paper 
this subject cannot be covered in detail. 


Conclusions 

Boiler room practice, up to the pres- 
ent, has been a leader in instrument 
control design. One who encounters a 
new instrumentation problem should 
first endeavor to check whether or not 
commercial boiler house controllers 
have already encountered and con- 
quered the problem, before embarking 
on what would seem to be a new field 
of research. 

The desire of American manufac- 
turers to reduce boiler initial costs has 
caused problems that, like the multi- 
element water level control system, 
complicate and raise the instrument 
costs. 

I wish to point out that American 
instrument manufacturers, when con- 
fronted with a new problem, have al- 
ways been able to develop a device to 
solve it. Perhaps they are justified in 
feeling that “the impossible takes only a 
little longer.” 


CHECK BOILER water treatment. Ac- 
cumulations of rust or scale on any 
heating surface restricts full transfer 
of heat. Scale deposits are a major 
cause of boiler troubles in addition to 
wasting heat. 


RECOVER THE heat in boiler blowoff 
water. Steam flashed in flash tanks can 
be used in open feedwater heaters. 
Heat exchangers recover remaining 
heat in blowoff discharge to sewer. 


82 April, 1947—POWER PLANT ENGINEERING—Chicago, III. 





low- 
pped 
have 

the 
1 the 
e to 
pints 
atrol 

Co, 

in- 


ning 
sling 
r In 
2 of 


In- 
too 
per, 
‘ices 
al- 


ned, 
rate 
ting 
er- 


two 
on- 
tant 
ited 


lore 
| to 


ave 


ail. 


The PRACTICAL ENGINEER 
and ELECTRICIAN 


ANDREW W. KRAMER, EDITOR 





a 


WHAT DOES DAYLIGHT COST? 


Offhand, most people would say that day- 
light costs nothing. This, however, is true 
only outdoors. Indoors, the cost of daylight 
is represented by the cost of windows and 
other skylights such as those of monitor and 
sawtooth roofs. To this must be added the 
overall cost of wasted rental space in provid- 
ing light-courts and set-backs of the upper 
stories of skyscrapers. Maintenance of these, 
the loss of heat, and other factors are charge- 
able to daylight. Failing at least once a day, 
part of the cost of a standby artificial lighting 
system is also chargeable to daylight. We 
want windows to look out of but the “day- 
light habit” acquired in bygone eras of inade- 
quate and relatively inefficient light-sources 
is now responsible for many costly and ques- 
tionable practices. The inadequacy of day- 
light indoors is exemplified by the widespread 
use of artificial light in the daytime in stores, 
offices, factories and elsewhere in congested 
areas, 
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Operation Of 
Pulverized Fuel Systems 


Requirements for safe lighting-off practice . . . What to do when 
ignition is lost . . . Types of permanent oil torches, gas torches and 


pulverized fuel torches . 


. . Interlocks and starting sequence for 


direct-fired system, storage system . . . Flame detectors . . . Furnace 


construction . 


. . Extinguishing fires in pulverizers or piping .. . 


Drawings of various pulverized fuel system arrangements shown 


ANY EXPLOSIONS resulting in 
loss of life and property damage 
have occurred in furnaces fired with gas, 
oil or pulverized coal, due to improper 
lighting-off practices. The requirements 
of a safe lighting-off system vary so 
widely with fuel and equipment charac- 
teristics that detailed rules universally 
applicable cannot be written. 
(10a) Before injecting pulverized 
fuel in a furnace: A flow of clean air 
equal to at least one-fourth that re- 


Fig. 1. Left. Direct-fired suction system. 
This arrangement differs from Fig. 2 only in 
the location of the fan. Fig. 2. Right. Direct- 
fired pressure system. No valves are required 
between the pulverizer and the burner for 
arrangements such as this or for Figs. 1 and 8. 


quired for maximum output shall be 
produced through the furnace for at 
least five minutes to purge the furnace 
of any fuel and combustible gases that 
may have accumulated. 

Each burner shall be lighted by a 
torch. No burner shall be put in oper- 
ation by ignition from a distant burner 
or from hot refractory. 

Each torch should preferably be lo- 
cated so that its flame will approxi- 
mately parallel and intimately mix with 
the fuel stream to obtain contact for 
an appreciable length of time. 

The torch shall be so located as to 
avoid danger of its being snuffed out. 

The torches should be functioning 
properly and kept in operation until all 
danger of losing ignition has passed. 

If the ignition has not taken place in 
five seconds after fuel appears at the 
burner, fuel should be shut off and the 
furnace purged for five minutes. Drafts 
shall be checked and burners adjusted 


OST-T cet 
waves: 
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Fig. 3. Direct-fired circulating system. In 

this arrangement all burners branch off from 

a loop header and the excess fuel and air 
are returned to the pulverizer inlet 
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before inserting torch and repeating 
lighting operation. 

The torch should be cut out after 
satisfactory ignition is obtained. Torches 
left burning during regular operation 
may be a hazard, although there are 
some conditions such as a low load 
where their use is justified. 

If ignition is lost when a unit is in 
operation and the furnace is hot, con- 
siderable hazard is present in relighting, 
and deliberate and well-considered ac- 
tion is generally safer than attempting 
hurried changes. When ignition is lost: 
(1) All fuels from all sources including 
any torches shall be shut off immediate- 
ly. If the unit is operating on automatic 
combustion control, reset to manual con- 
trol. 

(2) The unit shall be purged before 
relighting. If ignition is lost at a rela- 
tively high rate of operation and the air 
flow is not reduced, purging takes place 
in a very short period of time. For this 
case (where ignition is lost when operat- 
ing at above 14 maximum rate and the 
corresponding air flow is allowed to re- 
main unchanged) a 5-minute purge as 
a result of this air flow, shall be con- 


PRIMAR MAIR 
PULVERI ZLO-FUEL 
Feuer “nue 


Fig. 4. This arrangement is a storage system 
with 100 per cent venting 


sidered sufficient. It is not necessary, 
and in fact it may not be practical, to 
maintain the air flow at this high rate, 
particularly if the ignition was lost when 
operating near the maximum; hence the 
air flow may be reduced gradually pro- 
vided it is reduced to not less than % 
the maximum. 

If ignition is lost at a relatively low 
rate of operation, the safest procedure 
requires a longer time for purging, and 
no change in equipment settings that 
will change the air flow. For this case 
(where ignition is lost when operating 
at or less than %4 maximum rate) the 
air flow setting should be left unchanged 
and the purging at this rate continued 
for a period of—5 minutes if at %4 max- 
imum rate; 10 minutes if at % maxi- 
mum rate; 20 minutes if at %6@ maxi- 
mum rate. 


(3) Upon the conclusion of purging 
under either of the conditions covered 
in (2) above, the procedure previously 
directed under Section 10 (a) shall be 
followed. 

Operation of soot blowers may cause 
loss of ignition if done when the rating 
is too low. Soot blowers shall not be 
blown without a fire in the furnace, un- 
less the furnace has been cooled down 
and is free from smoldering combustible 
material. 

Oil Torches 


(b) Permanent oil torches, if used 
should have a capacity of not less than 
three million Btu per hour and shall be 
installed according to the Standards for 
the Installation of Oil-Burning Equip- 
ment, as contained in National Fire 
Codes for Flammable Liquids, Gases, 
Chemicals, and Explosives and in 
N.B.F.U. Pamphlet No. 31. They are 
usually provided with spark ignition. 

All torches should be designed for 
No. 1, 2, or 3 domestic fuel oil. Heavier 
oils should not be used without proper 
heating facilities. 

Portable torches, except a kerosene 





Fig. 5. Storage system with partial venting. 

A storage system is one in which the fuel is 

pulverized and stored in bins from which it 
is withdrawn through feeders as burned 


swab, should have a capacity of not less 
than three million Btu per hour. Port- 
able torches are usually ignited from a 
kerosene swab and should be completely 
removed from the furnace when not in 
use. 

Gas Torches 


(c) Gas having not less than four 
hundred Btu per cu ft and at a pressure 
of not less than six inches of water shall 
be used for an ignition torch. 

All permanent or portable gas torches 
should have a capacity of not less than 
three million Btu per hour and be so 
designed as to have stable ignition under 
the conditions. The gas supply line to 
the group of permanent torches of a 
boiler shall have two shut-off valves with 
a bleed-off to the atmosphere between 
them, and all three shall be interlocked 
so as to operate simultaneously. Port- 
able gas torches should be completely 
removed from the furnace when not in 
use. Permanent gas torches are usually 


Fig. 6. Storage system with venting to pri- 

mary air fan. When the vented air is used 

as primary air, as in this instance, each line 

shall have a fan, a check valve opening in 

the direction of flow from the furnace, and 

an operating vent to discharge the air not 
needed as primary air. 
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Fig. 10. Dust-tight valves shall be installed 
in each burner pipe at the exhauster or pul- 
verizer outlet for one or more suction- or 
pressure-system pulverizers, each supplying 
two or more burners in the same furnace and 
designed to permit operation with one or 
more burners shut off. See A and B. The 
same is true of installations such as the 
ones shown in sketches C and D, where pul- 
verizers are connected to more than one 
furnace at a time 


draft fans being in operation, or, in 

addition, 

(2) The closing of a time-delay re- 
lay which closes five minutes after the 
induced-draft fan has been started, or 

(3) The closing of a purge-meter 
interlock which closes after an air 
flow through the furnace greater than 
one-fourth that required for maxi- 
mum output has existed for five 
minutes. 

With this arrangement, the pulver- 
izers on Direct-Fired Systems or the 
pulverized-fuel feeders on Storage Sys- 
tems should be arranged so that they 
cannot be started until the torches are 
in service. 

(e) All motors driving fans, pulver- 





S774 


izers, and feeders shall be equipped with 
low-voltage trips. 

A flame detector, if used, should 
sound a warning bell or horn in case 
of flame failure. 


Furnace Construction 

While it is feasible to build the pul- 
verizing system strong enough to with- 
stand any possible explosion, it is not 
practical to build the furnace to with- 
stand this internal pressure. Explosion 
vents on furnaces are not recommended 
as they have not proven to be of much 
advantage except as a warning, because 
it is impossible to make them large 
enough to relieve any possible explosion 
that might occur. Actually such doors 
may create a hazard and their use as 
vents is not recommended. A small 
indicator door in sight of the operator, 
which must be kept open when lighting 
off, and an explosion door in the upper 
part of the furnace will give warning 
of any hazardous condition. 

Furnace walls, however, can be con- 
structed strong enough to withstand 
small puffs producing a pressure of %4 
psi. It is recommended that all furnace 
walls be equipped with buckstays capa- 
ble of withstanding a furnace pressure 
of 36 lb per sq ft with a deflection of 
the buckstays of not more than %eo of 
the span. 


Extinguishing Fires in Pulverizers or Piping 
The following operating procedure 
is outlined for information. 

A fire in the pulverizer is usually in- 
dicated by an abnormal increase in tem- 
perature leaving the pulverizer. It may 
be caused by feeding burning fuel from 
the raw-fuel bin or by an accumulation 


Fig. 12. This photo- 
graph dramatically il- 
lustrates the result- 
ing damage when an 
explosion occurs in- 
side a furnace. All 
four walls of the 
furnace were pushed 
out from 18 in. to 2 
ft, opening large 
holes at the corners 
and loosening a num- 
ber of water wall 
‘tubes. Three of the 
boiler operators who 
were on duty at the 
time were injured 
slightly. Property 
damage was esti- 
mated at $100,000. 
(Photo, Courtesy The 
Locomotive, official 
publication, The 
Hartford Steam Boil- 
er Inspection and In- 
surance Co.) 
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of fuel in the pulverizer or piping in 
some position where it is not disturbed, 
In case of fire the manufacturer’s rec- 
ommendations for extinguishing the fire 
should be followed. A pulverizer fire 
may generally be extinguished by con- 
tinuing operation using cold air to the 
pulverizer and increasing the raw-fuel 
feed as much as possible, as the atmos- 
phere inside the pulverizer and burner 
piping is too rich in fuel to support ac- 
tive combustion. If the temperature 
continues to rise after fifteen minutes 
of increased raw-fuel feed using cold air 
only, the pulverizer should be shut down 
by closing the valves if installed in the 
pulverizer discharge lines, and by stop- 
ping the raw-fuel feed, air supply, and 
pulverizer, as quickly as possible in the 
order named, being sure that all open- 
ings are closed tightly. Steam, inert 
gas, carbon dioxide or water should then 
be introduced into the  pulverizer 
through pipe connections provided for 
this purpose. Such connections shall be 





Fig. 11. Dust-tight valves also shall be in- 

stalled at the burner when discharge pipes 

from separate exhausters or pulverizers are 
connected to the same burner nozzle 


at least 1-in pipe. When water is used, 
the connection shall be so located and 
the water flow so regulated that no dis- 
turbance of the fuel in the pulverizer 
is created. After the pulverizer has 
cooled down, the doors may be safely 
opened and the interior thoroughly 
cleaned. In no case shall a compressed 
air jet be used, as there may still be 
some burning fuel. 

In a storage system with recirculated 
air, steam or carbon dioxide should be 
circulated with the fan as quickly as 
possible and fresh air excluded from the 
system. This is best done by opening 
the vent to the atmosphere, thus extin- 
guishing the fire in the pulverizer and 
venting any explosive gas to the atmos- 
phere. 

In case a fire occurs in a pulverized- 
fuel bin, the bin should be sealed against 
air infiltration and the pulverized fuel 
fed out and burned if possible. Steam 
and/or carbon dioxide should be ad- 
mitted to the pulverized-fuel bin through 
connections provided in each pulverized- 
fuel bin. Such connections shall be at 
least 1-in. pipe. 

Too much emphasis cannot be placed 
on the hazard of welding or burning 
on pulverized-coal equipment and lines 
which may be partly filled with pulver- 
ized coal. Definite rules cannot be writ- 
ten to cover all situations, but some 
suggestions are as follows: 

Before cutting into a burner line 
which cannot be brushed out, the line 
should be thoroughly blown out and 
tested by tapping with a hammer to 
be sure it is empty before doing any 
burning or welding. 

Before burning or welding inside a 
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Ing in controls. During this time all adjust- 
urbed, ments shall be properly made, and fixed 
“a ‘i within the required limits, so as to 
t fed avoid changes in settings. 
y con- MOTOR BEARING GOOD 
to the FOR 101 YEARS 
ca By Thomas Trail 
burner AFTER ELEVEN YEARS of continuous 
rt ac- severe service, an induction motor was 
rature recently disassembled and the bearing 
Inutes orr one end of the motor showed a wear 
old air of less than 15/10,000 of an inch, due 
“ to intelligent maintenance and proper 
san lubrication. It was estimated that at 
: a this rate of wear the bearing would not 
in the require replacement for at least 90 
open- years. ; 
inert Regular maintenance, and especially 
1 then proper lubrication, can prolong the use- 
erizer ful life of any motor. Another example 
d for is a 7142 hp motor that operates 22 ma- 
all be chine tools in a machine shop near 
Fig. 13. —— oe . ne pes explosion. ye top . the boiler — ca Boston. This motor is a veteran of two 
broken, and the steel casings for the economizer and the preheater were bulged (see . . : 
above) with sufficient ja to bend several adjacent 10 a 20 in. | chan” (eeaee, — with the — bearings. The orig- 
courtesy The Locomotive, official publication, The Hartford Steam Boiler Inspection inal bearings have stood up under more 
and Insurance Co. than five billion revolutions of the motor 
shaft. 
e in- pulverizer, cyclone, or dust collector, — aS - 
pipes the interior should be brushed free of 
S are coal and wetted burlap placed beneath 
le the burning or welding operation. 
used. Pulverizer Outlet Temperature 
| and Means shall be provided to measure 
) dis- the temperature of the fuel-air mixture 
srizer leaving the pulverizer. There is no fixed ; 
has value of maximum operating tempera- —_ ; j 
afely ture leaving the pulverizers. Tempera- ; 5 Se onge. 
ighly tures of 150 to 180 F are commonly : 
essed used and will be best adapted to the 
ll be majority of installations. Where the 
demands for early ignition are very 
lated exacting, it is desirable to have the ab- 
d be solute minimum of moisture in the pul- 
y as verized fuel, and temperatures above 
1 the 200 F may be used. 
ANG Operating Instructions 
xtin- j 
and (a) Complete instructions for the 
m0s- operation and maintenance of pulver- 
izing and burning equipment on each 
ol. different type of boiler or furnace to 
re which they are applied should be pre- 
fuel pared by the operating department of 
| the user with the aid of the equipment 
—_ manufacturers and revised to be com- 
ad- piete after all adjustments are made to 
ugh the equipment. The instructions should 
zed- be studied carefully by all operators and 
e at one copy kept at each operator’s station 
at all times and be available for review 
aced by a representative of the inspection 
ning department having jurisdiction. 
ines (b) Before placing the equipment in 
ver- regular service, all installations shall be 
rrit- thoroughly inspected and tested to check 
ome the operation of all equipment including 
the torches, interlocks, and all other 
line Editor’s Note—This article is taken, in part, 
line from the. recently-published booklet ‘Installation 
of Pulverized Fuel Systems,” a pamphlet prepared 
and by the National Board of Fire Underwriters. 
- to — copies of this booklet may be obtained, 
ee of charge, by writing the Board at 222 West 





any rag er Chicago 6, Ill. Ad a Bulletin 
1s let contain t efinitions of a e . ° e 4 P 
terms used in the text of the standards, and gives ‘Mr. Flbstivotchinkosky is the man | hired for the boiler room—get his John 
ea complete directions for arrangements of the vari- 


ous types of pulverized fuel systems. Henry on the books” 
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Refrigeration System 


Emergencies... Causes, 


Prevention, Cure 


Causes of emergencies and focal points of their origin . 


. . Precau- 


tionary fire measures in refrigeration . . . Pressure vessel explosion . . . 
Temperature rise increases pressure disproportionately . . . Ten pointers 
for prevention of pressure vessel explosions . . . Causes of breakdown 
of compressors . . . Danger of unclean or unsuitable lubricating oils . . . 


Ammonia causes saponification; water causes emulsification . 


. . Most 


common emergency is a serious ammonia leak . . . Completely evacuate 


refrigerant from condensers, receivers before welding . . 


. Immediate 


action in case of serious leak on high pressure side of system... 
Causes of intersystem leakage . . . Cause of compressor priming and its 


effects . 


. . Preventing shortage of condenser water . 


. . Keep extra 


fan and repair parts handy . . . Restriction or stoppage of brine circula- 
tion . . . Operator controls some of many causes of power failure 


By GEORGE HOLMAN * 


gd AN EXTENSIVE refrigeration 
system an emergency may arise at 
any moment. It may stem from one or 
more of several causes. The effects vary 
from the discomfitting to the disastrous. 
Financial loss due to down time, damage 
to goods, equipment and building, seri- 
ous injury to personnel and possible loss 
of life commonly result. Specific causes 
of emergency conditions range upward 
from power failure to serious leakage of 
refrigerant, explosion of a pressure ves- 
sel, and fire. In diminishing degree of 
importance common causes of emer- 
gencies and the focal points from which 
they arise are: 


Analysis of this list of causes of 
emergencies and the focal points of 
their origin and outbreak show that Nos. 
2-7 inclusive directly concern the pri- 
mary circuit of the refrigerant. The 
other four, however, though external to 
the primary system, can just as effec- 
tively interrupt or slow down the re- 
frigeration process; more effectively, in 
the case of fire. The conditions which 
create these emergencies, with their 
more common precautions, may be de- 
tailed as follows: 

Fire 

Of all the hazards to which an operat- 

ing refrigeration system is subjected, 





CAUSE OF EMERGENCY 
1. Fire. 


2. Pressure vessel explosion. 


Breakdown of compressor. 

. Emulsification of lubricating oil; break- 
down or contamination of such oil. 
Refrigerant leakage to atmosphere. 
(Serious) 

Serious intersystem leakage of refrig- 
erant. 


An pw 


“te 


Priming of compressor. 


8. Condensing water failure. 


9. Secondary refrigerant failure. 


10. Power failure. 


LOCATION 
Building, motors, oil supply, refrigerant (in 
some instances), goods. 
Condenser, liquid receiver, evaporator, accu- 
mulator, compressor, generator, absorber, etc., 
(of absorption systems). 
Compressor. 
Compressor, expansion valves, stop valves, 
evaporator, condenser. 
Any part of the refrigerant circuit. 


Expansion valves, safety valves, line stop 
valves, manifold stop valves, safety heads, 
machine suction and discharge valves. 
Expansion valve, compressor, heat exchanger 
accumulator. 

Supply, supply pump, or line, filter, scale 
trap, recirculating pump, spray headers, dis- 
tributors. 

Tank leakage, agitator, circulating pump or 
fan, evaporator, brine pipes, baffles. 

Motor, engine, transformers , transmission 


lines, switches, fuses, controls, belts, coup- 
lings, etc. 
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Fig. 1. Refrigeration valves may or may not 
be handily located. Here a leak has developed 
at the bonnet of the oil blowdown valve X. 
In order to remove the valve bonnet for a 
new gasket, the hot vapor line, into which it 
connects, must be pumped out. This can be 
done by closing the valve | in the liquid out- 
let of the shell-and-tube condenser C and a 
stop line in the equalizer line (not visible). 
A quicker pumpout, excluding the condenser, 
is possible however, by closing the angle stop 
valve V in the line between the water heater 
H and the condenser. To reach this valve the 
operator (at O wearing gas mask) is com- 
pelled to climb up on pipes of the water 
system 


fire is by far the most serious. Fire in 
the building in which the system is 
located may carry with it not only loss 
of the building and goods in storage; 
there is also likelihood of loss of the 
refrigerant charge, possible explosion of 
one or more of the pressure vessels and 
irreparable damage to part or all of the 
equipment. 

Because cold storage plants contain 
few or no windows, a fire may smolder 
for hours before breaking out in visible 
flames. Being unnoticed in its initial 
stages, a cold storage fire is often out 
of control upon its discovery. 

As in other buildings, the best way 
to meet an emergency due to fire in a 
refrigeration plant is by precautionary 
measures. Oil should be stored in a 
prepared fireproof place. Electric mo- 


‘tors should be protected from overload 


and overheating. All electric wiring 
should be in underwriter-approved con- 
duit, made moisture-proof by packing 
and gasket seals at switches, cover 
plates and outlets. Piles of waste ma- 
terials should not be allowed to accumu- 
late, since spontaneous ignition may 
occur in them, even in low temperature 
surroundings. 

Other means of combating the fire 
hazard are use of a gas mask with can- 
ister charged both for smoke and am- 





* Republication rights reserved by the author. 
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Fig. 2. Five of the various emergencies de- 
scribed in this article have an immediate 
relationship to the compressor. This piece of 
equipment has numerous places for outward 
leakage of refrigerant. Most intersystem 
leakage takes place here; contaminated oil 
enters here; dangerous priming takes place 
here as does most mechanical failure 


monia, the keeping of proper extin- 
guishers in all places subject to fires, 
use of fireproof materials where possi- 
ble and regular inspections of both 
building and fire-fighting equipment. 


Pressure Vessel Explosion 


It should be borne well in mind that 
ammonia, the most extensively used re- 
frigerant, is a toxic, alkaline and highly 
volatile substance under high pressure, 
and restrained only by metal walls some- 
times less than 0.125 in. thick. It 
should be also remembered that an in- 
crease in temperature of a few degrees 
above its normal condensing tempera- 
ture increases its pressure greatly out 
of proportion. A temperature rise from 
100 F to 125 F, for example, will raise 
the pressure from 200 psi to 300 psi, 
or 4 psi per degree average. 

If the containing vessel also contains 
air or other non-condensible gases, the 
pressure due to temperature rise is still 
further increased, possibly beyond the 
safe working pressure which, for am- 
monia, is generally accepted to be less 
than 250 psi. Rupture of such vessel as 
a liquid receiver, shell-and-tube con- 
denser, or Shell type brine cooler is 
second only to fire in its disatrous ef- 
fects. More so, even, than in case of 
fire, an emergency due to explosion of 
a pressure vessel can be met satisfac- 
torily only by precautionary measures. 
Here are some preventive pointers: 

(a) Ascertain the maximum safe 
working pressure of every pressure ves- 
sel of a refrigeration system, and never 
permit pressure in it to rise above this 
point. 

(b) Never operate such a_ vessel 
under refrigerant pressure greater than 
its most recent test under air pressure, 
even if the safe working pressure, as 
computed or given by the manufacturer, 
is higher. 

(c) Ascertain from standard codes 
the permissible pressure on such a ves- 
sel for the refrigerant being used, as 
for unfired pressure vessels, and never 
permit the pressure in it to rise above 
this point. Where the working pressure, 
as given in codes and laws, found by 
computation or determined by test, dif- 


fers, the lowest figure should be the one 
to use. 





April, 


(d) Each shell type pressure vessel 
should be equipped with at least one 
safety valve, distinct to itself. (See 
Code). If the vessel is a part of the 
high pressure side of the system, this 
relief valve should be the only valve in 
a pipe line discharging into a part of 
the low pressure side of the system. 
If the vessel is normally a part of the 
low pressure side of the system, as a 
brine cooler, the line should extend to 
atmosphere at a safe distance outside 
the plant. (In some instances discharge 
of ammonia into sufficient water sup- 
ply is required by law or code). 

(e) Each compressor should be 
equipped with its own safety valve. 

(f{) Never permit the temperature 
of the refrigerant vapor discharged from 
the compressor to rise abnormally high. 
High discharge temperature may cause 
both refrigerant and compressor lubri- 
cating oil to decompose, with evolution 
of non-condensible gases. These gases 
raise condenser pressure above the pres- 
sure of the refrigerant pressure, and in- 
crease the discharge temperature still 
more. If there is much air in the con- 
denser, a highly explosive mixture of 
air, vaporized oil and these gases may 
be formed at or near their flash point. 
A disastrous explosion may ensue. 

(g) Never close all inlet-outlet valves 
of a liquid receiver unless a vapor space 
shows in the gage glass. A few degrees 
rise in temperature of a liquid having 
no vapor space into which to expand 
causes a very great increase in pressure 
on the vessel walls. Violent rupture, ac- 
celerated by the volatile nature of the 
enclosed refrigerant, may result. 

(h) Never suddenly release the pres- 
sure on any pressure vessel. 

(i) Open and close all refrigerant 
valves slowly. 

(j) Guard against any rapid tempera- 
ture changes. 


Breakdown of Compressor 


Potentially as dangerous as a fire or 
explosion, the latter of which it resem- 
bles, mechanical failure of an operating 
compressor may result in complete loss 
of the refrigerant charge, injury or 
death of personnel, costly shutdown of 
the plant and probable necessary re- 
placement of the compression unit. 
Breaking down of a compressor may be 
caused by: 

(a) Attempting to run the compres- 
sor with discharge valve closed. 

(b) Explosion caused by breakdown 
of the refrigerant and recombination of 
its constituents, with or without air, oil or 
oil derivatives, under high compression 
temperatures. 

(c) Attempting to compress liquid 
refrigerant or lubricating oil. 

(d) Gumming of moving compressor 
parts by sludge or unsuitable oil. 

(e) Direct mechanical failure, as 
broken piston rings, broken or loose 
suction valves, valve cage screws, wrist 
pins, burned out bearings, hot cylinder 
walls, etc. 

Much trouble may result from charg- 
ing an unsuitable or unclean lubricating 
oil into the enclosed crankcase, or the 
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cylinders, of a compressor. In most 
refrigeration systems, and _ especially 
those charged with ammonia, oil con- 
taining water in perceptible quantities 
is an unclean oil, just as those contain- 
ing animals or vegetable oils. Ammonia 
is a strong alkali. As such, it rapidly 
forms a soap with any but the pure 
mineral oils. Small amounts of water, 
even in pure mineral oil, will cause the 
oil to emulsify, and seriously reduce its 
lubricating value. If the oil contains 
animal or vegetable matter, the whole 
of the oil charged by pump or lubri- 
cator may be transformed into sludge. 

Once this sludge has been formed, it 
is usually carried throughout the cir- 
cuit of the refrigerant. Pockets of it 
will form in scale traps, evaporators, 
condensers and at pipe valves, unions 
and other fittings. Pistons and cylin- 
der walls may heat, and bearings seize 
at cranks, crossheads and shaft. Auto- 
matic expansion devices stop up. In 
extreme cases it may be necessary to 
scald out the system with steam, or 
clean it while cold with gasoline, kero- 
sene or other oil solvent. 

The best solution, as in other emer- 
gencies, is precaution. In an ammonia 
system none but a pure mineral oil of 
approved characteristics, such as high 
flash point and low congealing tempera- 
ture, should be used. Special precau- 
tions are necessary to keep moisture 
out of the oil, especially in cases where 
external lubricators are used on the 
compressor. 


Serious Refrigerant Leakage to Atmosphere 


Though seldom costly or dangerous, 
the most common and apparent emer- 
gency is a heavy ammonia leak. Al- 
though a leak from the high pressure 
side is seldom worse than a leak from 
the low pressure side, a liquid leak is 
noticeably worse than a vapor leak. A 





Fig. 3. Very frequently an entire refrigera- 
tion system is kept idle until a gasket can 
be found or cut. In an emergency a small 
flange or valve bonnet gasket may be cut 
down as shown, by the “step-back” method. 
This prevents tearing of asbestos gasket ma- 
terial; gasket is marked off with compasses 
or dividers and is then cut by punching on a 
wood block. Steps must be less than width 
of the knife blade near the point. The cut- 
ting edge is always toward the cut. If the 
material is thick or tough, or the knife is dull. 
two passes around a cut may be necessary 


89 








leak is also more troublesome if it oc- 
curs in an enclosed space, as a cold 
storage room. 

Repair of most leaks requires no sys- 
tem preparation. Packing glands of a 
compressor may be tightened while the 
machine is operating. Also, cover plate 
nuts may be tightened on their studs 
without any preparation, if caution and 
skill are used. Leaks at valve stem pack- 
ing anywhere, screw-bonnet valves any- 
where, and flange-bonnet valves retain- 
ing vapor only may be tightened, with 
caution, at any time. However, no 
flange or flange-bonnet of a valve re- 
taining liquid ammonia should be tight- 
ened under pressure, except with the 
greatest caution and in the gravest 
emergency. If possible without inter- 
rupting operations for too long, a flange 
under high pressure, especially a two- 
bolt fiange, or retaining liquid under low 
pressure, should be isolated before at- 
tempting to take up to stop a leak. 

Should they leak, threaded joints of 
pipes must be unscrewed, cleaned and 
replaced with a sealant of glycerin- 
bound litharge paste. Never try to 
tighten a litharge-sealed threaded joint 
more than fifteen minutes after it has 
been installed, and always allow fifteen 
minutes for setting before turning pres- 
sure upon it. In most instances repair 
of a threaded pipe joint requires a 
pumpdown of that part of system. 

Leaking tube ends of shell-type con- 
densers, water heaters and brine coolers 
may be resealed, in many instances,. by 
re-rolling after the refrigerant has been 
exhausted from the vessel. 

No attempt should be made to weld 
any pressure vessel, -or connection to 
it, such as a liquid receiver or shell 











type condenser, until the refrigerant has 
been completely evacuated from it and 
all carry over oil and sludge blown out 
with steam. To try to weld one of these 
vessels without a thorough cleaning out 
of all residue oil is to invite an ex- 
plosion, even with all connecting valves 
open to atmosphere. When preparing 
for welding, treat all refrigerator pres- 
sure vessels exactly as if they were oil 
barrels to be welded. If it takes place, 
an explosion of oil vapor in a liquid 
receiver may be even more disastrous 
than if it took place in a barrel. 

If a leak occurs on the evaporative 
side of the system, it is necessary for 
a pumpdown only to cut off the liquid 
supply at the master stop valve and con- 
tinue operation until the suction gage 
pointer falls to zero. In a multiple 
evaporator system the pumpdown may 
be speeded up by isolating those parts 
of the system which do not need to be 
pumped out. 

Even under high vacuum, liquid re- 
frigerant will lie in a heavily frosted 
evaporator for some time. To allow this 
liquid to escape by a too hasty opening 
of the system may result in serious in- 
jury such as flesh burns and increase 
in ammonia concentration in the air. 
Before opening the system, scrape off 
the frost at the lowest part of the pipe 
and apply the stick test with wetted 
finger. If the finger sticks to the metal 
allow more time for the liquid to evap- 
orate. 

If a very serious leak of liquid occurs 
on the high pressure side of the system, 
quick action may be necessary. Open- 
ing the by-pass valve on the compressor 
manifold, whether or not the compressor 
can be stopped, immediately lowers con- 





Fig. 4. When purging air from the condenser C, a service mechanic opened the cock V too 
quickly. The hose slipped out of the purge bucket B and struck the mechanic across the 
face. H is the purge hose. P is pumpout valve which must be opened for purging through 
the crankcase to the oil gage glass connections. M is the hot vapor line valve. Arrows show 
direction of flow of foul gases through this valve, hot vapor line, manifold and compressor 
to the purging hose. Procedure not recommended, but sometimes useful and economical of 


time when condenser pressure is low 





denser pressure by permitting com- 
pressed vapor to flow back into the 
evaporators. Opening the pumpout 
valve accelerates this flow. As soon as 
the pressures have equalized, the suc- 
tion and discharge valves should be 
closed. Operation of the compressor 
then begins the pumpout of the con- 
denser. To keep a reverse cycle from 
being set up by feedback of liquid from 
the evaporators, it is necessary with all 
manual and some types of automatic 
valves to close the master valve as well. 

When reversing vapor flow at the 
compressor extreme caution is neces- 
sary, especially in systems where liquid 
refrigerant lies in the condenser or oil 
trap. Upon rapid pressure drop such 
liquid, sometimes carrying oil with it, 
may boil over into the cylinders and 
cause the safety heads to lift. The bet- 
ter practice is to throttle the pumpout 
valve at first, then open it gradually. 

When a system is opened for repairs, 
stop valves frequently fail to hold tight- 
ly. Also oil and sludge contain more 
ammonia, when under pressure, which 
they give off when the system is opened. 
From these sources the amount of am- 
monia in an already foul atmosphere 
may be increased. A gas mask with 
ammonia-solvent canister should be kept 
handy, even if not worn, in an ammonia- 
fouled atmosphere. 


Intersystem Leakage 


Leakage of refrigerant from one part 
of the system to another reaches the 
emergency stage only when excessive. 
It occurs at poorly seating expansion 
and line stop valves, manifold stop 
valves, safety valves, safety heads, pis- 
ton rings, machine suction valves and 
machine discharge valves. Any leakage 
at the manifold or compressor will per- 
mit vapor to leak back and condense in 


.the evaporators during the off cycle. 


In systems with small volume evapor- 
ators, this may cause the compressor to 
prime when starting. The, same danger 
may arise if an expansion valve or float 
regulator leaks during the off cycle. 

In medium or low temperature serv- 
ice the leakage of an expansion device 
is betrayed by a frost trace, provided 
the suction pressure does not rise too 
high. Leakage through the compressor 
or a manifold valve may be determined 
by closing the main return valve and 
stopping the compressor. A rise indi- 
cated by the suction gage then denotes 
leakage at the compressor. The more 
rapid the rise, the more serious the leak. 
The specific point of leakage may some- 
times be determined by sound. Gener- 
ally, the compressor must be opened for 
inspection. 


Priming of Compressor 


A frost trace at the manifold of a 
compressor operating at medium evap- 
orative pressures signifies “expanding 
back” of liquid refrigerant. It is caused 
by an expansion valve admitting too 
much liquid during the operating cycle, 
or by leakage at the expansion valve 
and/or compressor during the off cycle. 
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Or, retardation of brine or air circula- . 
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tion may be the cause, as when fans, 
agitator, or circulating pump stops, di- 
rect evaporators become too heavily 
frosted, brine beginning to “sludge up,” 
due to weak concentration or low tem- 

rature or accumulations of oil in the 
evaporators. The effect, however, is at 
the compressor, damage to which is cer- 
tain if to much liquid enters the cylin- 


TS. 
aides the frost trace, warning of 
priming occurs in a rapid fall in temper- 
ature of the vapor discharged from the 
compressor. The cylinder heads cool 
off. Poppet type valves may click a few 
times before the safety heads lift. 

If frost and cold discharge vapor are 
the only warnings, the expansion valve 
should be closed. If automatic expan- 
sion is used, a stop valve in the liquid 
line should be closed. If machine valves 
have begun to rattle or click, a high 
speed compressor should be stopped, the 
suction throttled and the compressor 
again started. The evaporative system 
should be pumped down until the cause 
of the flooding can be ascertained. 

If there is a heat-exchanger accumu- 
lator in-the system, its low pressure 
space will fill with liquid in any extreme 
case of flooding. When restoring refrig- 
erant circulation after a pumpdown 
made necessary by flooding, the liquid 
valve must be opened slowly and the 
manifold suction valve kept throttled. 
Hot liquid under high pressure surging 
through the heat exchanger coil will 
cause violent boiling of the carryover 
liquid from the evaporators lying in the 
low pressure space. Slugs of liquid may 
carry on into the compressor, with dam- 
aging or perhaps disastrous results. 


Condensing Water Failure 

Lack of ample condensing water 
creates a condition usually prevented 
from becoming disastrous by the oper- 
ator and by safety valves, high pres- 
sure cutouts and other safety devices. 
However, the emergency will continue 
until an ample supply of cool water is 
distributed over the condenser surface. 

Failure of the water supply may be 
at the source, as at reservoirs and wells, 
by stoppage or breaking of the water 
mains, pump failure, or unequal distri- 
bution of the available supply. A high 
wind blowing water out of an atmos- 
pheric cooling tower may cause a 
marked rise in condenser pressure. 

To prevent a water shortage, a 
secondary supply to an_ exhaustible 
source should be provided. Essential 
equipment, such as recirculating water 
pumps, fans and their driving motors 
should be installed in duplicate, given 
proper service and breakable parts kept 
in stock. 


Secondary Refrigerant Failure 

While some heat is transferred from 
cooling or freezing goods to direct ex- 
pansion evaporators by radiation, by far 
the greater amount is carried by air 
a a secondary fluid. In direct expan- 
sion systems and in ice making brine 
is the secondary refrigerant. Unre- 
stricted circulation of these fluids is 
essential to capacity operation. 
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With forced circulation, direct expan- 
sion evaporators, stoppage of the fan 
reduces capacity to a small fraction of 
normal. For this reason an extra fan 
and repair parts should be kept avail- 
able. In some instances circulation 
through finned type evaporators is re- 
stricted by frost, as also occurs in 
natural circulation evaporators. De- 
frosting is necessary when the air 
stream can no longer pass freely be- 
tween the pipes of the evaporator. 

Restriction or stoppage of brine cir- 
culation is caused by failure of the cir- 
culating pump, or agitator, by sludging 
up, or freezing, of low concentration 
brine, or by failure of tank baffles. The 
proper solution is to keep the brine 
concentration high and the circulating 
machine in good repair. 


Power Failure 


Power failure may take place at 
couplings, belts, engine, motor, switch, 
fuses, overload relay, high pressure cut- 
out, controller, transmission, trans- 
formers, or the original source of power. 
All but the last three of these are under 
control of the plant operator. Each 


must be kept in good repair, since 
failure of any one may, and generally 
does, result in complete stoppage of the 
refrigeration process. 

The prime requisite of a coupling is 
that it transmit the power positively yet 
flexibly. Flexibility is necessary to ab- 
sorb starting shock, and to prevent 
vibration of the compressor from reach- 
ing the driving machine. 

Belt failure may be prevented by 
maintaining it at proper tension, by use 
of a good dressing and by keeping pul- 
leys clean and in proper alignment. V- 
belts should not be run over pulleys‘ 
with misshapen grooves. Such belts 
should not slip at starting. If belts are 
old, a new set, not partial set, should 
be kept available. 

Contactor and switch points should 
be kept clean by file or emery cloth, 
and ample replacements of fuse car- 
tridges and fillers kept on hand. 

Emergencies may arise in the best 
managed and best installed plants. The 
best prevention and the best solution 
is an intelligent, skillful and ALERT 
operator. 


“Old Man Accident” Using 
Old Tricks to Trip Up New 


Victims ! 


Present trend toward more accidents may be blamed on 
workers relaxing after the busy wartime production era, 
but the author believes the increase is caused by workers 
following unsafe working procedures which are allowed 
to go unchecked until they cause serious accidents 


By JOHN G. REYNOLDS 


Ir THE trend toward more accidents, 
and the sudden flareup of carelessness is 
allowed to ramble along unchecked, the 
box-car figures that will pop out of the 
adding machines when this year wheezes 
out will establish a new high for Amer- 
ica’s annual tribute to carelessness. 
Right now, matter-of-fact statisticians, 
on the receiving end of colored cards 
representing fellow citizens who have 
been accidentally killed or injured, know 
that a certain reprobate tagged with the 
monicker of Old Man Accident is hav- 
ing the time of his lusty life. 

Since the war’s end, workers ap- 
parently have relaxed and become more 
gullible for Old Man Accident’s stale but 
effective tricks than they were during the 
high pressure war days when the steam 
was on and they were busy producing 
the stuff that won the war. 

In our own industry, accident reports 
are folowing the national trend by in- 
creasing in number. Here are a few ac- 
cidents picked at random, and you won't 
find a new one in the bunch. The same 
bone breakers and skull crushers were 
happening in 1910, 1920, 1930, 1940, 
and now in 1947 they are cropping up 
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again to cause the usual run of expense, 
pain, suffering and even death. 

(1) Two employees forgot all about 
handlines and the man on the ground 
flipped a wrench up through the air to 
his partner on the pole. Sure, sometimes 
































NATIONAL SAFETY COUNCIL 








it works like a charm, but in this case 
the luckless guy on the pole missed the 
wrench but the wrench didn’t miss him. 
The result; a lacerated upper and low- 
er lid on the right eye; rupture of the 
iris with marked irregularity of the pu- 
pil and contusion of the eyeball, and 10 
days disability. 

(2) A repairman moved a rolling lad- 
der failing to notice that a soldering iron 
had been left on the top step. Un- 
luckily, the iron wasn’t glued down and 
it fell striking and seriously burning the 
employee. I don’t know exactly how 
many safety rules have been written on 
the dangers of leaving tools on ladders, 
but I know there have been a few hun- 
dred safety bulletins prepared which 
plainly show the dangers of such prac- 
tice. 

(3) In another case an office emp- 
loyee, while working at her desk, opened 
a lower drawer. She failed to close the 
drawer and later, when she arose to go 
to another department, struck the draw- 
er and fell. This is an old one but it 
trips up hundreds of office workers 
every year. 

(4) A few years ago we were quite 
accustomed to receiving reports of poles 
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breaking and throwing an employee to 
the ground. Then this type of accident 
slowed down—but here’s a brand new 
one that happened a few days ago. 

The employee had climbed the pole 

and had just put himself in position 
when the pole broke and threw him to 
the ground. Investigation showed that 
the pole had not been tested to see if 
it was sufficiently strong to hold the em- 
ployee’s weight. Yet in the garage 
through which the employee passed 
every morning were two large safety 
bulletins. One plainly stated — “Test 
every pole with a pike or bar before 
climbing!” The other stated—“If there’s 
any doubt about a pole’s safety, it 
should be guyed four ways before climb- 
ing.” 
(5) Another recent report describes 
an accident that occurred when a pulley 
fell off the messenger and struck an em- 
ployee on the head cracking his skull. A 
safety manual issued by the injured 
worker’s company carries an entire page 
warning employees to “Keep away from 
underneath an employee working on a 
pole!” 

Five more old ones, but they are 
cropping up to injure our men and wom- 
en and they represent only a few. Men 
are tripping over loose objects left on 
floors, stairs and platforms. Wet, dirty 
and greasy floors are causing broken 
bones and cracked skulls. Workers are 
pulling their insides out lifting weights 
incorrectly. Body belts are snapping; 
unsafe rubber gloves are being used and 
found unsafe only when they are re- 
moved from the badly burnt hands of 
some employee who forgot to test them; 
goggles are being worn on the forehead 
and flying missiles are blinding unpro- 


tected eyes; matches instead of flash. 
lights are being used in dark hallways 
and basements, etc. 

Accidents are usually the result of 
unsafe habits developed by the work. 
man. Often an injury is the result of 
an unsafe act and the injured persop 
was hurt because he was in the habit of 
doing the job the unsafe way. The 
workman commits the unsafe act while 
he is performing a routine task usually 
because his supervisor has permitted 
him to do it unsafely over and over, 
Some foreman or supervisor could have 
prevented the accident if he had de. 
manded that the workman always do his 
work the safe way. 

We can mutter to ourselves about 
workers relaxing, walking about a room 
filled to the rafters with safety bulletins 
and safety equipment and walking out 
to have an accident that he has been 
warned bout: by hundreds of methods, 
But in the final analysis it’s plain to see 
that freedom from injury comes from 
safe working habits that are usually 
drilled into a man by his foreman or 
supervisor. 


REDUCE MOISTURE content of steam. 
Live-steam purifiers can reduce mois- 
ture from 5 per cent to less than 1 per 
cent in steam headers resulting in drier 
and hotter steam. Recover engine ex- 
haust by removing entrained lubricat- 
ing oil with exhaust steam purifiers. 


RETURN ALL condensate to the boiler. 
To run condensate to the sewer is sheer 
waste of heat and fuel. Return con- 
densate to boiler at highest possible 
temperature and pressure. Avoid loss 
of flash steam in open heaters. 


PRACTICAL HINTS 
AND. KINKS 


OLD FIRE HOSE SHIELDS 
FOR TROLLEY WIRE 
By P. C. Ziemke 

PRACTICALLY all large plants have old 
fire hose in storage that can serve for 
many additional years as a trolley safe- 
guard when properly fastened. The 
sketch indicates a typical installation 
where a wood overhead structure at a 
pedestrian crossing is protected against 








2" x 6" PLANK 


CONDUCTOR 


contact by persons carrying long metal 
objects such as pipes, rods or like ma- 
terials. The natural tendency of the 
hose is close up at the slit edge after 
passage of the trolley wheel, so that the 
wire is almost as completely insulated 
as if wrapped in the regulation high- 
tension tubing used by linemen. 

The installation we used the hose on 
carried 300 v d c and the wire had a 











FIRE HOSE —~ 


END VIEW 


HOLES CUT TO 
INSERT INSULATOR 


Ziemke shows how 
old fire hose can be 
used to shield trolley 
wire at a pedestrian 
crossing 
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yniform clearance of 7 ft above the 
track, hence the need for a guard at 
any point where men might readily 
make contact. Slitting one edge with a 
good jack knife and nailing the closed 
edge to the overhead planking is all the 
labor required to mount this guard; 
and it will outlast many such installa- 
tions made of light lumber. 


GLASS-ENCLOSED INDICATOR 
SHOWS COOLANT FLOW 
By Paul C. Ziemke 

IN MANY PLANTS the conservation of 
water is a prime consideration, so that 
such installations as coolant water for 
air compressors or such machinery must 
be piped into a closed circuit that will 
permit secondary use of the water or 
direct it through a cooling tower. 

Under such conditions, the conven- 
tional open-type discharge to the sewer 
system is, of course, ruled out and the 
operator must be provided with an en- 
closed type unit that will be readily 
visible from any convenient distance in 
the engine room. Illustrated here is 





Visible flow indicator as described by Ziemke 


the device that is used with success on 
the coolant system of a 100-hp Diesel 
unit used as standby service to a rural 
lighting plant. It is so located that it 
is readily visible; and, to further im- 
prove the installation, a shielded 25-watt 
lamp is attached from the side for night 
illumination. The pipe line being 1% 
in. in diameter, the vane spins at speeds 
that are easily checked by the operator 
without eyestrain. 






ROTATION AND 
SPEED OF MAGNETO 
TO BE SAME AS 
WHEN ON THE 
ENGINE 


Fig. 1. Wiring diagram of magneto tester 


Fig. 2. View of magneto tester 


HOW TO MAKE A 
MAGNETO TESTER 
By Edwin W. Lindop 


THE TESTING MACHINE described in 
this article was made from scrap parts 
picked up around the plant. We find it 
so useful that we think others might 
like to make a similar machine. 

We have four Worthington gas en- 
gines of 375 hp each at Dominguez 
Water Corp., Dominguez, Calif. They 
are ignited by Scintilla Bendix LA6 low- 
voltage magnetos, connected to Scin- 
tilla high-voltage ignition coils to raise 
voltage to the spark plugs. Each engine 
uses two magnetos and twelve high ten- 
sion coils. 

We keep three spare magnetos on 
hand. The tester enables us to keep 
them checked and adjusted, ready for 
immediate use. 

The magneto test machine is driven 
by a %-hp motor, which is geared to 
drive the magneto at the speed it is 
driven on the engine—in our case, half 
engine speed. The machine is wired so 
we can switch each magneto terminal 
through a 3-watt, 18/24-v miniature lamp 
to ground. By switching these lamps 
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set up and ready for operation 


we can check the sequence and timing 
of firing. By switching through the 
high-tension coil and spark gap we can 
check the intensity of the spark or check 
a high tension coil. 

The photos show the machine, and 
the diagram shows wiring. This tester 
has saved us time and money, as it is 
now unnecessary for magnetos to go out 
for repair or adjustment. 


SOAP STOPS GASOLINE LEAKS 
By J. R. Kennedy 

OrpINARY leaks of gasoline, tractor 
fuel, and perhaps other hydrocarbons, 
from tanks, drums, or other containers 
having small leak-openings, can be 
stopped by rubbing ordinary laundry 
soap vigorously over the opening, caus- 
ing it to stick. At first thought, you 
would think the gasoline or other hydro- 
carbon would dissolve the soap; but it 
does not. This is often used as an emer- 
gency measure, to serve until one has 
time to make a more permanent repair 
by soldering, welding, or riveting. 


LABELS FOR METAL CONTAINERS 
By Thomas Trail 

WHERE metal containers such as 

boxes, pans, etc. are used for keeping 

small parts, it is sometimes difficult to 

keep labels on them for identifying the 

contents. A simple remedy consists in 
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Trail shows how transparent gummed tape 
holds labels on metal containers 


placing strips of gummed cellulose seal- 
ing tape over the labels. The tape will 
stick firmly to the container and, since 
the tape is transparent, the writing or 
printing on the label will be visible. 
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HOW GAS ENGINE 
WAS IMPROVED 
By J. R. Kennedy 

By MAKING the following changes I 
have improved the service rendered by 
a large gas engine in a small plant. 

It was originally hopper-cooled, but 
I removed the hopper, bolted on a 
plate, and with the help of two barrels 
and some pipe, changed the cooling 
system to a circulating system. This 
prevented boiling over during long runs. 

When using kerosene or tractor fuel 
in this engine, it was necessary to mix 
a small amount of water with the fuel 
to prevent pounding, presumably caused 
by excess heat. This was accomplished 
by means of a valve equipped with a 
sight-feed glass, and a pipe leading to 
the hopper—and later to the plate above 
referred to. But there was irregularity 
in the feeding of water in both cases, 
due to boiling and fluctuation in pres- 
sure after the engine warmed up. This 
fluctuation during the warming-up proc- 
ess made constant attention necessary to 
prevent excess pounding and even stop- 
page. This trouble was overcome by 
shifting the water-feeding pipe to a can 
fastened on the side of the engine; this 
can was full of still water of even tem- 
perature. This eliminated the fluctua- 
tion produced by boiling water and also 
eliminated the necessity of making fre- 
quent adjustments, formerly required. 

When water got into the cylinder of 
this engine in bad priming—or when 
some of the boys stopped the engine 
without thinking to close the water- 
feeding valve—we found it almost im- 
possible to start it again due to inability 
to “blow” the water out through the 
prime cock, which was located high up. 
On occasions we had to remove the 
igniter, poke a rag on a wire through 
the hole, and mop out the water. This 
trouble was overcome by putting a 
drain pipe in the cylinder and equipping 
it with a drain valve. In doing this it 
was necessary to drill a hole through 
both the outer and inner walls of the 
cylinder, using a pipe with enough 
threads to screw through the outer wall 
and then screw its way on into the 
inner cylinder wall. Onto the lower 


end of this pipe a drain valve was 
screwed. 


When I had baffling igniter and mag- 
neto trouble, I found it necessary to 
remove the piston and check the firing 
in order to trace the trouble to its 
source. I feared that the igniter springs 
were improperly adjusted. The igniter 
fired (or produced a spark) irregularly 
and erratically, sometimes making a fat 
spark, and at other times none, upon 
turning the engine and_ observing 
through the open cylinder. 

However, when I disassembled the 
magneto, I found the feed wire from 
the armature had become unsoldered 
from the brass armature ring or dis- 
tributor. Also the ring was loose and 
floating; in other words, it was not 
rotating in unison with the armature, 
as it was not tight enough. After wedg- 
ing the ring in position and resoldering 
the wire, the magneto gave no further 
trouble. 

Missing cylinders in air-started en- 
gines are sometimes caused by corroded 
jumpers. This may cause flooding, and 
raw fuel exhausted into mufflers may 
result in explosions, which burst the 
mufflers. Some of this trouble may be 
avoided by using resin-core solder in- 
stead of acid-core solder in soldering 
jumper connections. In general, it may 
be said that acid-core solder may lead 
to corrosion; while resin-core may in- 
hibit or entirely prevent it. 

Lagging fuel pumps can sometimes be 
helped by placing a wedge in the cam 
groove in some cam-operated pumps. 


MORE POWER HOUSE ERRORS 


THE LETTER by H. B. McDermid, 
Power House Errors, on page 107 of 
the December issue, reminded me of a 
few in my own experience. 

No. 1 Experience. The resistance 
grids used when starting a rotary con- 
verter on the d-c side were mounted on 
a concrete wall, and covered with a 
sheet metal casing. The mechanic (?) 
who assembled the grids used an exces- 
sively long bolt. Instead of cutting the 
bolt off flush at the nut with a hacksaw 
and burring the end over, he left it as 
it was and mounted the casing, con- 
necting the ground wire in the psocess. 
The end of the bolt reached to % in. 
from the casing. 








One night there was some trouble on 
the system, following which the secong 
operator on watch smelled smoke and 
started looking for its origin. In the 
course of his search, he placed his hand 
on the top of the casing, which presseq 
it down until it made contact with the 
bolt end. The consequence was a flash 
that burned away part of the casing 
and sent the second operator to the 
doctor with three badly-burned fingers, 

Besides the matter of a bolt too long 
and a casing too close to the grids op 
all sides, there were two other errors jn 
the location of this grid: (a) It was 
located in the oil room, which made it 
a fire and explosion hazard. (b) The 
oil room was used as a workroom by the 
maintenance crew for certain overhaul. 
ing jobs, and the location of this casing 
was such that there was always the 
possibility of a workman laying tools 
or work parts on it. 

The chief operator knew of these 
risks and was continually cautioning the 
workmen not to lay anything on the 
casing, although he didn’t know about 
the bolt until the above accident oc. 
curred. Also, he had asked several times 
to have the grid removed to a safer 
location, or else have a larger casing, 
with a strong angle-iron frame built 
around it. 

No. 2 Experience. A power company 
had removed the machinery from an old 
power house, and set up a small sub- 
station in part of the former engine 
room. 

At the time, it was not expected that 
the power demand in this area would 
be very high, so low first cost was the 
main consideration. As time went on, 
however, an industrial area built up 
adjacent to the plant, while a residence 
load developed near by. To meet the 
increasing demand, additional equipment 
was added from time to time as needed, 
but no definite plan was followed so 
that the plant became a hodge-podge of 
equipment of miscellaneous sizes, types, 
and by several different manufacturers. 
When things started to happen, the 
operator on watch had to do plenty of 
thinking to make certain that he was 
doing the right thing at the right time. 

There were two motor driven cen- 
trifugal pumps supplying cooling water 
to the transformers. One day, one of 
the pumps developed trouble, and it 
was decided to remove the pump, motor, 
bed-plate and all, and send it to the 





Fig. 1. 


Sketch by Livingston showing how 
grid-holding bolt was installed too long and 
led to serious short-circuit 
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company’s machine shop, about 5 miles 
distant, for a complete overhauling. 

The following day, the other pump 
developed similar trouble. The operator 
on watch at the time was a relief man 
not regularly stationed at this plant, 
but supposed to be thoroughly familiar 
with the plant—although he proved not 
to be. Instead of immediately calling 
the chief operator, who was in another 
plant nearby, or a general utility man 
who was working in a shop in the plant 
grounds, the operator tried to handle 
the situation himself. 

In a shed a short distance from the 
plant building, there was a triplex pump 
operated by an 80-hp motor. This pump 
was primarily installed as a high-pres- 
sure fire pump, but was connected to a 
manifold so that it could be used as a 
general service pump. It had a by-pass 
with a spring-loaded relief valve to pre- 
vent the pressure going above 60 psi 
when used 2s a general service pump, 
with a hand lever to block the relief 
valve closed when used as a fire pump. 

The operator cut the fire pump into 
service in place of the little 10-hp cen- 
trifugal, but did not release the block 
on the relief valve. 

The utility man saw a geyser sud- 
denly shoot out of the ground, and 
started for the substation on the run to 
see if anything had gone wrong there. 
As he passed the pump house, he heard 
the triplex pump groaning, and noticed 
water spurting out of the piston rod 
packings; so he immediately stopped the 
pump. On entering the station, he found 
the relief operator with both feet on the 
desk, reading and unconscious that any- 
thing was wrong. Fortunately for every- 
one concerned, a pipe had burst outside 
the plant and relieved the pressure, in- 
stead of a cooling coil inside the trans- 
former casing. 

No. 3 Experience. A consulting engi- 
neer was called in by the manager of a 
large office building to try and eliminate 
disagreeable vibration set up by an 
engine in the basement. The manager 
explained that, during the depression, a 
salesman for a machinery firm had sold 
him an engine on the promise that as it 
was necessary for him to install boilers 
for steam heating, he could add the 
generating plant at a moderate addi- 
tional cost, use the exhaust steam for 
heating, and save the cost of purchased 
power. The machinery firm had several 
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Fig. 2. Sketch by Livingston showing how 
installation of engine foundation led to severe 
building vibration 


complete sets, consisting of engine, a-c 
generator, and exciter, in stock at the 
time and on account of the depression 
it would sell them at a greatly reduced 
price. Furthermore, the salesman would 
have his own men do the job of install- 
ing which would save the fee of a con- 
sulting engineer. 

An examination of the engine room 
showed that it was in a very deep base- 
ment, with a tall steel column almost 
in the center, resting on a pyramidal 
concrete pier. Here’s what the consult- 
ing engineer found. 

The concrete engine foundation had 
been poured so that the column pier 
was partly encased in the engine founda- 
tion. The exciter was mounted on a 
pivoted bracket, so that its weight 
served as a belt tightener. The engine 
was a uniflow, with two poppet valves 
operated by a single eccentric controlled 
by a fly-wheel governor. It was noticed 
that the exciter made a jump every 
revolution, indicating a high angular ad- 
vance on one stroke of the piston, but 
a much lesser one on the return stroke. 
A further examination showed that the 
engine had a capacity of double the 
heaviest load that it would ever be re- 
quired to carry and most of the time it 
was much less than that. The adjust- 
ment of the valve gear was such that at 
light loads the engine ran almost single 
acting. The centerline of the piston rod 
was almost through the vertical center- 
line of the building column. The pulsa- 
tions of the reciprocating parts set up 
vibrations in the building column that 
were transmitted to the frame of the 
building. Clearly this was not any fault 
gf the engine itself but was due to ex- 
tremely bad installation and operation. 

In justice to the engine manufacturer 
it should be pointed out that another 
company took advantage of depression 
prices to purchase several of the same 
type engines, and had very satisfactory 
results. In their case, however, they 
purchased the engines on the floor of the 
warehouse under a rigid guarantee and 
had a competent engineer of their own 
selection design and supervise the in- 
stallation. 

Howarp T. LivINcsTon 
Los Angeles, Calif. 


THE VERY FIRST 
ATOM BOMB 


I WOULDN’T KNOw, or have any way 
of knowing, how many congratulatory 
letters you will receive from your “hosts 
of admirers” initiated by Front Lines 
of the November issue. Not one of 
those epistles, however, will be written 
with greater sincerity than this letter of 
mine. I always said you were tops, 
Andy. Hail to the Chief! ! 

Some time ago I submitted a story 
about my Dad’s old Cider Mill to a 
magazine published in nearby Dublin, 
The Yankee. Did you ever hear of it? 
You will, for I asked the editor to mail 
you a copy when the story was pub- 
lished. When I gave him the order, I 
told him that you had been at Bikini 
and that you had written “the best 
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articles, by far, on Tests Abel and Baker.” 
I am certainly pleased to know that, in 
so doing, I stole a march on /ndustrial 
Marketing magazine. 

That Silver Plaque looks mighty 
good but the engaging grin on A.W.K.’s 
map looks better to me. I’ve always 
wondered how you looked. Now I 
know. I'll bet that’s just the way you 
grinned when you slipped in “one of 
our good subscribers” at the masthead 
of Practical Engineer. 

Subsequent to the story I sent to 
Yankee, and at the editor’s request, I 
submitted to him several old-time Hard 
Cider Recipes. One of them I called 
the very First Atom Bomb. I warned 
him never to drink it but to keep it 
to blast rocks or blow out stumps. It 
occurs to me that it could be developed, 
with not much change, to put a 1400-psi 
boiler on the line from cold water in 
45 sec flat. 

If you should be interested in this 
very First Atom Bomb, developed many 
years before Tests Abel and Baker. 
Here’s the recipe. Personally, I was 
never able to get beyond Test Abel. 
Pardon the “corn.” 

Hard Cider—(hard as Pharoah’s heart 
—or harder) 1 gal. 

6 fresh eggs. Beat ’em up and beat 
em in. 

1 qt.—and here is where the fission 
starts—of good wine. 

Suspend the wine over the cider with 
some sort of remote control. Pull 
the string or press the button and 
run for your life. DON’T return to 
view the damage until all danger 
from radiation is definitely over— 
say about two weeks. 

Some time ago, in the Boston Herald, 
a storm raged about an inoffensive baker 
or caterer who had constructed a great 
cake as part of the festivities to wel- 
come or honor some high officer of some 
branch of the Service. Surmounting this 
cake was a replica of Test Baker. This 
was considered by a clergyman, who 
sponsored the protest, to be in inex- 
cusably poor taste. I hope my feeble 
attempt at humor doesn’t strike you the 
same way. 

ARTHUR H. PARKER 
Peterborough, N.H. 


POWER PLANT ENGINEERING— 
50 YEARS AGO 


READING this article about the power 
plant of yesteryear in the December 
issue, it is interesting to see how far 
this field has changed in the operation 
and equipment. The principles are the 
same, but there are better and quicker 
ways of getting power. It is interesting, 
too, to see how saving Btu’s could mean 
so much in dollars to buy new and 
more up-to-date equipment. 

As for the operating personnel of 
many years back, there are all types 
today as there were 50 years ago who 
have their faults as well as good points. 
They had their fun 50 years ago, as 
well as their headaches. Today there is 
the National Association of Power En- 
gineers and there many other associa- 
tions throughout this land who want the 
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engineer to share his knowledge and 
experience with the new men coming 
into this field. If these older men with 
their wealth of knowledge will get into 
a local association and share their 
knowledge with the men of today and 
engineers of tomorrow, everybody will 
benefit. 

One point in the article seemed to 
stand out: I heard a discussion of it 
only a few weeks back. An engineer 
said: “When I was a boy, my Dad was 
an engineer and many people looked up 
to him as though he were someone 
special. I often heard other men re- 
mark, ‘Yes, he’s an Engineer!’ The 
engineers in those days did occupy a 
position in society and were accorded 
respect and, as you mention, a degree 
of envy. Their knowledge did give 
them a sort of prestige.” 

Maybe we who take this engineering 
seriously were born too soon or too late. 
Anyway, notice what Brother McDowell 


did to look after the interests of the 
guests. (December, page 88) 

The bond between engineers today, I 
believe, is not what it used to be. There 
are so many diversions for the engineers 
today, that the bond is gradually break- 
ing away. To get the engineers together 
to attend an educational meeting or a 
power show, or even for a visitation to 
any new power plant to see its modern 
equipment, is getting to be quite a 
problem. 

But getting back to your article, it 
was a grand piece of work to get this 
data and pass it on to the younger men 
today; many an old timer will get a 
good laugh as he thinks of the past and 
the present. 

My wife, my little girl and myself 
were looking at that picture on page 88, 
and my daughter remarked, “I love 
that hat!” 

WILLIAM T. MULLEN 
Philadelphia, Pa. 








Questions 


And 


Answers 








Question No. 372 


WHAT IS VALVE CAM SETTING 
FOR MARINE DIESEL? 


WHAT ANGLE will the cams for the 
ahead fuel valve and the astern fuel 
valve occupy on a 2-cycle marine 
Diesel engine, with the following timing 
angles:—valve opens 5 degrees before 
top center and closes 40 degrees after 
top center? What would the angles be 
on a 4-cycle engine? 


Salem, N.J. J.M. 


Question No. 373 
HOW CAN HE GET MORE 
CALCULATORS? 


A FEW DAYS ago I saw the Ohm’s law 
‘calculator offered on page 64, February 


issue; sent my quarter and got one. 
Since I have to do quite a bit of calcu- 
lating of resistances at times, I find this 
calculator of the highest value for this 
special purpose. It’s a great time-saver 
and I recommend it highly. I notice 
also a frequency calculator on page 
56, March issue, and I think I will get 
that too. 

In fact, I think I’d like to get quite a 
few of the special calculators offered 
to engineers by various manufacturers. 
If I can judge by my experience with 
the Ohm’s law calculator, devices of 
this kind should save a lot of time in 
making quick estimates and tentative 
calculations about a lot of power plant 
problems. 




















Fig. 1. Card from 20 by 42-in. Corliss before adjustments were made 
1, 2 and 3 actual size, 
traced direct from original cards. Throttle steam pressure—150 psi 
gage. Exhaust pressure—10 psig. Speed—79 rpm. Indicator spring—80 


to give lead and increase cut off. Figs. 





But—how can I find out what kinds 
of calculators are available and where 
to get them? Do you have a list of them, 
with prices? 

Chicago, Ill. AA. 

Editor’s Note—If enough readers are 
interested in this, we’ll be glad to make 
such a list available. 


Question No. 374 


WHAT ARE DUTIES OF WATCH 
ENGINEER, FIREMAN, OILER? 


Wirt Q & A readers give me their 
comments on this: 

What are the duties of— 

a. A watch engineer 

b. A fireman 

ce. An oiler 
Rhode Island FP. 

Editor’s Note—This, you may think, 
is absurd. Surely you know, and every 
other engineer knows, what they are. 
But—just try writing them down! 

It seems clear that this engineer is 
trying to find out if there is any gen- 
eral statement of these duties that would 
define the jobs and responsibilities of 
these men in any power plant. Does 
the law define them? The labor unions? 
Personnel departments? Engineers 
themselves? 

Any engineer should be able to define 
those duties as they apply to his own 
plant. He may already have them writ- 
ten down, either for his own reference 
or for distribution to his staff or for his 
training program. We can define them 
ourselves in what we think is a satis- 
factory way. The U.S. Army and Navy 
can and do define the duties and re- 
sponsibilities of all types of personnel. 
Let’s have Q & A readers’ ideas of how 
they should be defined for the power 
engineering business. 


Question No. 375 


CAN FURTHER ADJUSTMENTS 
BE MADE ON THIS ENGINE? 


Here ARE three indicator cards, taken 
from a Hamilton Corliss engine, 20 in. 
by 42 in., 79-rpm double-eccentric. The 
rings, valves and cylinders are in good 
condition. When the engine was on 
dead center there was no lead. I am 
having trouble because this engine will 
not pull the load. It operates beaters 
and jordans in a paper mill. Figure 1 
was taken before the adjustments were 
made. 











Fig. 2. Card from engine after engine was adjusted for '42 lead 


and increased cut off 
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Figures 2 and 3 were taken after ad- 
justments were made to get 4 in. lead 
at admission and the cutoff on governor 
cam was increased. 

Please advise me if any other adjust- 
ments could or should be made. 
Monroe, Mich. 


Answer No. 328 


WHY GREATER PRESSURE 
DROP WITH LIVE STEAM? 


Don’t Mix Authorities, says Yavitch 

IN THE discussion by Mr. Septor un- 
der this question in the November, 
1946 issue, he tells us that he got the 
enthalpy of the exhaust steam from the 
Mollier chart. The latter does not have 
lines of constant specific volumes. He 
then resorted to steam tables and read 
the correct value of specific volume at 
10 per cent moisture. Dividing an ap- 
proximate value by a correct value was 
one thing that caused trouble in his 
calculations. 

The Mollier Chart is an enthalpy- 
entropy plane. Lines of constant values 
of pressure, temperature, moisture, en- 
thalpy and entropy are very definite. 
However, the constant specific volume 
lines do not plot at all well on this 
form of chart. 

Hence Dr. Mollier was forced to use 
another diagram of pressure-enthalpy 
coordinates. On this diagram the vol- 
ume lines are satisfactory, but the con- 
stant-entropy lines do not give good 
intersections with the other lines. 

Warning, Mr. Practical Engineer! 
Never take values from more than one 
authority and use them in the same 
calculations. The values given by any 
one authority are generally fairly con- 
sistent among themselves, though the 
absolute values may be in error. The 
final results of calculations, each con- 
sistently made with the data of a single 
authority, will differ little among them- 
selves. 

If one, like Mr. Septor, has a problem 
involving enthalpy and specific volume 
and does not wish to resort to steam 
tables he should then use the En- 
thalpy-Volume Chart prepared by Prof. 
Frank O. Ellenwood of Cornell Univer- 
sity, published in 1914. 

On this chart, the ordinates are 
specific enthalpies and the abscissae 
specific volumes. Now if we take the 
line of 17 lb and find the point where 
this line intersects the 10 or 12 per 
cent moisture line, we find the approxi- 


O.H.D. 


April, 


mate value of the enthalpy: simul- 
taneously, the value of the volume at 
the same approximate conditions. This 
value of the volume will have the same 
approximation as that of the enthalpy. 
The quotient will, of necessity, be a 
correct answer. 
Y. YAvITcH 

Philadelphia, Pa. 


Answer No. 336 


WHAT’S WRONG IN THIS 
REFRIGERATION PLANT? 
Bachmann Tells How One 

Plant Solved the Problem 

THE COMPREHENSIVE suggestions of 
Messrs. Harvey and Holman, in the 
October 1946 issue, are very good, but 
will C.O.S.’s employer be inclined to 
consider such a major alteration as 
suggested by Mr. Holman, which entails 
a lengthy shut down? Definitely, I am 
in accord with the proposal to form two 
distinct systems if possible. 

Inasmuch as C.O.S. inherited the 
problem, consider his statement, “we get 
the temperature down to -5 deg to -20 
deg, the latter temperature being a 
rarity.” This indicates that evaporator 
—compressor—condenser capacity are 
not balanced properly and therefore 
the plant is operated most inefficiently. 

Here is the method we used to over- 
come a similar problem and practically 
eliminate the operating difficulties in a 
plant that operated four 60-ton com- 
pressors at zero gage back pressure 
with three different temperatures (-20 
deg, + 6 deg, + 30 deg) as one system. 

1. Arrange to install constant-pres- 
sure regulating valve in the suction 
line of the + 30 deg cooler evaporators. 

2. Arrange to install automatic (not 
thermostatic) expansion valves of suf- 
ficient capacity in the four 20-deg 
freezers. 

3. Arrange compressor sequence 
operation according to loads. 

4. Arrange stable head pressure via 
condensing water control. 

As to the heat exchanger, it appears 
that C.O.S. has sufficient compressor 
capacity, therefore omit it. Instead, in- 
stall an automatic purger, which will 
enable him to dispose of the foul air 
most effectively while the plant is in 
operation. 

Such a purger was described in the 
May 1945 issue in discussing Question 
No 289. The installation of separators 
for automatic purging in systems oper- 
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ating below atmospheric condition or 
below zero pounds pressure would pay 
for itself out of savings in no time. 

Cart BACHMANN 
Astoria, L.I., N.Y. 


Answer No. 343 


HE WANTS DEFINITIONS 
OF UTILITY TERMS 


Here Are Some, But Always 
Subject to Change 

ON THE QUESTION of meaning of the 
terms firm capacity, relay capacity and 
others, in the August and December 
1946 issues, here are more comments | 
from an electrical engineer in a large 
utility organization. This organization 
not only designs its own sytsems but 
supervises their operation. 

Our contributor points out that men 
in their contract and operating depart- 
ments are wary of set definitions of 
these terms. They change with “wind 
and weather,” use, abuse and actual 
operating experience. However, he con- 
tinues, those he has asked in his own 
organization find no- fault “at present” 
with the following definitions. “Tomor- 
row there may be an East wind.” That 
seems to be the general opinion of utility 
men about these terms. 


Contract Definitions 

Firm Capacity—Capacity of a system, 
or for purchased power, always avail- 
able. 

Relay Capacity—(Or Relayed Capac- 
ity)—Includes all power (or capacity) 
transferred from one system through a 
third (or other) system (the third or 
other system being merely the transfer 
or relay system in providing transmit- 
ting facilities with no added generating 
capacity beyound normal supply) 
through the use of its transmitting fa- 
cilities. 

Reserve Short-Term Capacity—Ca- 
pacity available only under emergency 
conditions (emergency conditions may 
or must be specified with qualifying 
elements). 

Unreserved Short-Term Capacity— 
(also referred to as “dump power”)— 
Capacity available at unscheduled in- 
tervals and for indefinite periods due 
to conditions unpredictable and not 
known in advance. (This applies par- 
ticularly to hydro systems during exces- 
sive stream flow periods and sometimes 
to steam plants where excess generat- 
ing capacity is installed and the operat- 
ing load factor can be improved through 
additional “dump-power” load during 
the system “off-peak” period; or during 
some period of seasonal load decrease). 


Answer No. 349 


HOW TELL WHETHER COAL OR 
OIL IS CHEAPER TO BURN? 


Emerson Calculates Fuel Cost 

THE MOST important point to consider 
in this question is the cost per thousand 
Ibs of steam generated. I feel this is 
the basis of the whole subject. Figur- 
ing the costs on a purely fuel basis, the 
oil is to be preferred to coal for the 
following reasons. 

H.G.C.’s coal costs $10.50 per ton and 
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has a heat value of 14,300 Btu per lb. 
Using these figures and assuming that 
8 lb of water are evaporated per lb of 
fuel, it will require 1000 ~— 8 = 125 
Ib of coal per 1000 lb of steam. The 
coal at $10.50 per ton will cost 0.525 
cents per lb. Then, 125 X 0.525 = 
65.625 cents per 1000 Ib of steam, the 
fuel cost with coal. 

Bunker C fuel oil will average about 
145,000 Btu per gallon. At this rate a 
gallon of it will be the equivalent of 
10.139 lb of coal. Then, 125 ~ 10.139 = 
12.33 gal of oil. The oil is at the rate 
of $52 per thousand gallons or 5.2 cents 
per gallon. Then 5.2 X 12.33 = 64.116 
cents per 1000 lb of steam, the fuel cost 
of oil. There is a difference of 1.51 
cents per 1000 lb steam in favor of oil. 

Another method is to find out how 
many Btu’s can be purchased for one 
dollar. Coal; (14,300 Btu x 2000 lb) 
+ $10.50 = 2,723,809 Btu per dollar. 
Oil; (145,000 Btu < 1000 gal) + $52 = 
2,788,460 Btu. This is a difference of 
64,651 Btu, more per dollar in favor of 
oil. Compare this with coal and note 
it will take 64,651 ~ 14300 = 4.52 lb 
more coal to equal a given amount of 
oil. This will cost 2.37 cents more than 
the oil for a given amount of energy. 

Both cases favor oil and are nearly 
the same. This saving is not much per 
1000 lb of steam but on larger amounts 
will add up in a year. If we figure the 
saving of 1.51 cents per 1000 lb in 
favor of oil on the basis of a 10-hr day, 
evaporation of 9000 lb steam per hr, 
then 9 X 1.51 = 13.59 cents per hour 
saved. 13.59 X 10 = $1.36 per day X 
24 days per month — 31.64 per month 
< 12 month, $379.68 per year. 

It will be well to remember this is 
based on the evaporation of 8 lb of 
water per Ib of fuel. There have been 
tests on oil where the evaporation has 
been 15 lb per lb of fuel oil. At this 
rate the savings will be even greater 
than the above. 

Considering the storage of coal, han- 
dling space required, ashes to be re- 
moved, etc. These are not required 
with oil. The cost will increase with 
each rise in fuel costs but I think oil 
is the cheaper of the two. Over week 
ends a coal fire is banked, coal is used 
with no return; whereas oil can be so 
installed that very little is wasted for 
this period. 

CHESTER V. EMERSON 
West Roxbury, Mass. 


Answer No. 352 


CAN HE USE THE EARTH 
TO REDUCE TEMPERATURE 
OF COOLING WATER? 


Must Use Correct Heat Transfer Rate 

To TRANSFER heat successfully by con- 
duction, the conducting material must 
be thin. The figure for heat transfer 
given by L.F.C. is misleading, for most 
readers would assume that heat would 
be transferred as shown in Fig. 1. 

Study of actual conditions would 
show that heat transfer by conduction 
takes place as shown in Fig. 2. The 
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Fig. 1. Sketch by Heidecker showing graph- 
ically how heat does NOT flow by conduction 


figure 0.9 Btu would be all right be- 
tween A and B, Fig. 2, but could not 
be used between B and C; a much 
lower figure like 0.5 Btu would apply 
for this section. The value from C to 
D would again be much lower, maybe 
0.3 Btu. 

In the practical application of this 
problem we are faced with a condition 
called a “steady state” flow. This 
means that although 0.9 Btu was the 
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Fig. 2. Sketch by Heidecker illustrating cor- 
rect way of showing how heat DOES flow by 
conduction 


rate of heat transfer as given by L.F.C., 
actually only 0.3 Btu would flow and 
this rate would govern the rate at 
which the heat passed from A to B 
with constant temperature differentials. 

Wa trTeR HEIDECKER 
Chicago, III. 


Answer No. 358 


HOW MUCH CHLORINE FOR 
SWIMMING POOL WATER? 


IN THE January issue, G.B. stated that 
the algae in his swimming pool had 
gotten ahead of him and asked how 
much chlorine he should feed to get rid 
of it, also whether he should use copper 
sulfate in conjunction with the chlorine. 

In the February issue, we gave some 
comments on the general practice in 
using these chemicals to purify swim- 
ming pool water and indicated sources 
of information. Here are more detailed 
comments from readers, confirming our 
general instructions. 


Grant Has Been in the Same Boat; 
Gives Detailed Solution to Problem 

IN REGARD to your problem of chlo- 
rination, you should feed chlorine to 
give from 0.2 to 0.5 ppm residual in the 
water. To do this will take about 1 


ounce of chlorine to 10,000 gal. of water 
or 6 pounds per million gallons. 

You have a pool capacity of 50,116 gal 
and a pump capacity of 4620 gpm. This 
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should give you about an 11 hour turn. 
over in which to feed about 5 oz of 
chlorine. This should make you feed 
about 1% oz per hour. This is a theo- 
retical figure and after trial can be in- 
creased or decreased as the case might 
be. 

If the chlorine is introduced as the 
water goes into the filter you will be 
able to use a higher content, because the 
filter bed will take out some. However, 
if the chlorine is introduced after the 
filtered water leaves the filter and goes 
to the pool, these figures should be 
close. If the pool is used entirely by 
males for swimming, the lower residual 
figure should take care of the bacterial 
content in good shape. If it is used en- 
tirely by females, use the higher residual 
figure. 

If your chlorinator is one of the 
popular makes the manufacturer will 
include in the instruction book a curve 
and instructions as to the rate of feed, 
This will tell you how to set the rate 
of feed of the equipment. The only 
trouble that may be experienced is that 
the equipment might not feed at so low 
a setting. In this case, set it to the lowest 
rate of feed and cut down on feeding 
time. 

Obtain a chlorine test set and make 
frequent tests. There is a small set made 
by W. A. Taylor & Co. for swimming 
pools which will give both chlorine and 
alkalinity. These are very accurate and 
do a nice job. 

Do not let your residual climb above 
the 0.5 ppm as you might cause some 
burning of the eyes of the swimmers. 
Keep a few notes on the performance 
of your equipment, dosages and results. 
Then by comparison, in a few weeks, 
you will have the whole situation under 
control. 

If you are feeding the powder form 
of chlorine such as HTH or Perchloron, 
these contain about 70 per cent avail- 
able chlorine. Other forms of bleach- 
ing compounds contain from 24 to 35 
per cent. This might be of some help 
in figuring solutions. 

To convert ppm to lb per thousand 
gallons, multiply by factor of 0.0083 or 
the long way— 

ppm = (lb of chlorine 1,000,000) + 
(Gal of water « 8.33) 

If a bleach containing 3314 per cent 
available chlorine is used, it will take 
3 lb of the chemical to give 1 pound of 
chlorine. To give 1 ppm per 50,000 gal 
will take about 0.0083 « 50 = 0.4150 lb. 
This in turn will have to be multiplied 
by three which will give 1.23 lb of the 
3314 per cent bleach. 

Solutions to feed are most satisfac- 
tory at about the 2 per cent in strength. 
Here is a handy formula for figuring 
volume of a solution: Lb of chemical + 
0.02 < 8.33 = gallons. The 0.02 can be 
substituted for any percentage required. 

As to the use of copper sulphate, or 
blue vitriol, to treat the algae, in some 
cases this is a good and only applica- 
tion; and in other cases a failure, de- 
pending on the kind of algae you have. 
In most cases the application of chlorine 
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will take care of the algae. A contjnu- 
ous 0.5-ppm residual will kill almost 
any of the algae that the writer has 
encountered. If not, try boosting the 
residual to 1.0 ppm. 

Try this over a period of several 
weeks. The day of the week that the 
pool is closed for cleaning use the 1 ppm 
dosage. This in turn will dissipate itself 
over night. Algae spores have a re- 

wth in from five to seven days so at- 
tention must be given. Chlorine is bet- 
ter to use for this because it does not 
take so much extra work, nor increased 
chemical cost and, if an overdose is used, 
will clarify itself in a short time by dis- 
sipation. 

If chlorine fails to do the job, a 0.5 
or 1.0 dosage of copper sulphate may be 
tried. This should be used as an inter- 
mittent treatment, with the pool not in 
use. The sides should be scrubbed down 
with mops and sufficient time allowed 
for the chemical to work out before 
swimming is resumed. 

I sincerely hope this is of some help 
on your problem, and if I can be of 
further assistance, please write. I un- 
derstand, having been in the same posi- 
tion myself. 


Danville, Illinois Joun A. GRANT 


Answer No. 360 


CAN HE GET MORE POWER 
BY BALANCING UP 3-PHASE 
LIGHTING CIRCUITS? 

HE NEEDS a small additional amount of 
electric power, said E.M.D. in the Jan- 
uary issue and thinks he can get it from 
his own generator, without purchasing 
it from outside, by a re-arrangement of 
his lighting circuits and transformers. 
He showed his present connections and 
a couple of ideas he has for improving 
the circuits to save power now being 
used by un-balanced circuits. 

Grounded Arrangement Will Do It, 
Says von Dannenberg 

THE QUESTION is basically one of fun- 
damental requirements for 3-phase 
generator operation to obtain the most 
satisfactory results. To obtain the full 
rated capacity of the unit without over- 
loading any phase, it becomes necessary 
to balance the load so it will be the 
same for each phase. There may be 
some deviation allowable, but the name- 
plate rating must always be assumed 
correct unless the manufacturer informs 
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user otherwise. While the generator 
efficiency is based upon a balanced load, 
any unbalance may have an adverse 
effect in causing poorer voltage regula- 
tion. Also, since the maximum current 
per phase is limited to a definite value, 
an appreciable unbalance will in turn 
lead to a reduction in the total output 
of the unit. 

The transformer shown in your Fig. 1, 
January, connected to two lines, one 
phase, is indicated 10 kva or 1%; or 40 
per cent of the total phase capacity of 
the unit itself, assuming 10 kva load. 
So, without allowance for load phase 
differences of the respective loads, the 
total 3-phase generator capacity would 
be reduced if so connected. 

For your Fig. 3 each transformer low 
voltage 3-wire system would have to 
be operated separately, due to the phase 
differences, because short circuits would 
result if connected in a group as shown. 

The system indicated in Fig. 4 is a 
satisfactory one; the neutrals of the 110/ 
220-v circuits should be grounded as in- 
dicated. Many states have mandatory 
laws requiring grounding of the neutral 
for human protection with a maximum 
of 150 v to ground. 

A more efficient system is indicated 
herewith as a revision of Fig. 4; through 
the use of auto-transformers wound for 
220 v with a middle tap, it is possible to 
obtain a low voltage 110/220-v, 3-wire 
system. A common system grounding 
point is indicated by a transformer bank 
connected in star on the 220-v side with 
the neutral grounded and enclosed delta 
on the other side; this arrangement will 
limit the voltage of the system to ground 
to 230 + V3 or 127 v. This system re- 
sults in lower losses and better regula- 
tion for the 1-phase loads. 

It is also possible to obtain, for 220 v, 
air cooled transformer units which can 
be installed at the feed point to any low 
voltage distribution panel or distribut- 
ing center. Small auto-transformers can 
be used, permitting closer balancing for 
the system. These transformers are a 
standard product. While objection may 
be raised against having a grounded 220- 
v system, actual experience indicates 
the need for keeping the insulation of 
such a system in a satisfactory condi- 
tion. The capacity of the grounding 
bank can be made low, usually 10 to 
25 per cent of lighting load capacity. 
Brooklyn, N. Y. C.O. von DANNENBERG 
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LOW VOLTAGE CIRCUITS 


Disgram by ven Dannenberg showing revision of original Fig. 4 of E.M.D. which will give 
satisfactory results 





Parsons Recommends 4-Wire System 


My soution to your problem is shown 
in this diagram. Your hookup in Fig. 4 
would do O.K. but a better solution is 
this connection, which is 4-wire, star, 
110 v from any wire to ground. You 
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Dagram by Parsons showing how he would 
convert E.M.D.’s Fig. 4 into a 4-wire system 
to get the required balance 


should load all transformers equally. 
This has all of the advantages of your 
110-220-v single phase hook-up and will 
load all phases equally. 


Akron, Ohio P. Parsons 


Answer No. 361 


WILL IT PAY TO USE 
EXHAUST STEAM IN 
THIS HEATING PLANT? 


Goldsmith Says It Will 

W. E. C. offers a slightly confused 
picture of the operation of his plant. 
He wants to know if he would be ahead 
of the game if he ran his steam-driven 
generator and air compressor and used 
the exhaust steam in the heating system. 
He says he runs a motor-driven gener- 
ator and compressor in the summer. 
This is the confusing part of the pic- 
ture. It sounds as if he doesn’t run 
either generator or compressor in the 
winter or else they run the steam- 
driven equipment and exhaust to the 
atmosphere. This, of course, doesn’t 
make sense. 

The ideal set up for a plant of this 
type would be to run the steam-driven 
equipment during the heating season 
and use the exhaust steam in the heating 
system. In this way the engines act as 
reducing valves, taking only a small 
part of the available energy from the 
steam. The exhaust steam is fed to the 
heating system and, if more steam is 
required, live steam fed through a re- 
ducing valve makes up the difference. 
The power furnished by the generator 
and air compressor is practically a gain 
of 100 per cent. 

Of course, many factors enter into 
any operation of this type that W.E.C. 
does not mention. Whether additional 
wages must be charged up to the steam 
driven equipment, added maintenance, 
the contract with the electric company, 
which I presume furnishes power, as 
W.E.C. has a 300-hp motor and mentions 
only a 130-hp generator. These and 
many other figures must be known to 
determine the most economical equip- 
ment to run during the various seasons 
of the year. 


Beverly, Mass. R. B. Gotpsm1rTH 
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The following diagram shows the dimensions used in the calculation of angles, with the names 


Trigonometrical Nomenclature 


as applied to the sides of the angles. The names always refer to the angle on one side of thi 
eenter line and not to the total or included angle. 


Lines 1-3 and 1-7 are called radius of the cirele 


side 


Side 
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1-2 is ealled cosine of the angle. 
1-5 is the same as cosine of the angle 





Figure No. 1 


2-3 is called the 
{-7 is called the 
2-5 is called the 
3-6 is called the 


mae 











Figure No. 2 


7-S is called the co-tangent. 
1-6 is called the secant of the angle. 
1-8 is called the co-secant of the angle. 


versed sine of the angle. 


eo-versed sine of the angle 


‘The line A in Fig. 2, which is the shortest distance 


sine of the angle between two points ona circle, is called the “chord 


tangent of the angle. 








Sides and Angles IXnow: 
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Half the chord is the sine of the angle. 


Trigonometrical Solution of Right-angled Triangles 

As shown in the illustration, the sides of the right-angled 
triangle are designated a, b and ec. The angles opposite each o! 
these sides are designated A, B and (C, respectively. 

Angle A, opposite the hypotenuse ais the right angle, and is 
therefore always one of the known quantities. 








rmulas tor Sides and Angles to be Found 
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Balloon Baffle Assists 
Chemical Cleaning 


Specially constructed pressure bags replace 
bulkheads used to dam water lines when 
chemically cleaning surface condensers 


NE OF the problems encountered in 
the application of chemical clean- 

ing to the water side of large surface 
condensers is the plugging up of intake 
and overflow lines to prevent waste of 
chemicals. Although often in the in- 
stallation, valves and flanges are pro- 
vided with which the piping can be 
closed, many of these valves are found 





Fig. 1. Diagrammatic sketch showing appli- 
cation of balloon baffles in condenser circu- 
lating pipes during cleaning by solvent process 


Fig. 2—above. Balloon seen from the con- 
denser end in a 42 in. line. Fig. 3. End of 
balloon in 42-in. line away from condenser 


to be corroded or defective and cannot 
be closed. Or their location may be 
such that to use them would require 
a large quantity of solvent. Blank 
flanges are generally difficult to install 
due to the fact that too little space is 
provided in which to work. In many 
cases bulkheads have been placed in 
the lines but as a rule they are not too 
successful and are quite expensive to 
build. 

Preparation work for the chemical 
cleaning of condensers has been consid- 
erably reduced by the use of a pressure 
bag developed by Dowell, Incorporated, 
specialists in this type of cleaning serv- 
ice. This bag is inserted in the line and 
then inflated with air. These specially 
designed ballons satisfactorily plug the 
lines so that they will hold against the 
pressure exerted by the scale removing 
solvent when the condenser is filled. 

When the bags are applied in large 
condensers, it is necessary that they 
hold a great weight of solvent. For ex- 
ample, in the cleaning of a condenser 
serving a 30,000 kw turbine, 42-in. di- 
ameter bags were used to plug the 
lines. These bags were placed in the 
two lines and inflated. Then the total 
of 22,000 gal of solvent was pumped in- 
to the condenser which resulted in a 
14 ft head. A differential pressure of 15 
in. as shown on a manometer (see Fig. 
4) was maintained between the air in 
the balloon and solvent it supports 
throughtout the treatment and none of 
the fluid was lost during the 4 hr re- 
quired to remove the scale from the 
condenser. 

The bags are made of Nylon fabric 
covered with rubber to withstand a 
skin tension of 800 to 900 lb, the design 
having been calculated after extensive 
research and experimentation, in which 
Dowell, Incorporated was assisted by 
rubber specialists. Tests were made to 
determine to what extent friction may 
be depended upon to hold the stopper 
in place at fluid heads of 10 ft or more. 
Although tests indicated a 42-in. stop- 
per would have to be blocked at hydro- 
static pressures above 5.75 psi or 13.28 
ft head, several jobs have been success- 
fully done without blocking. During 
one test, leakage around the stopper 
amounted to about 1 gal in 15 min. 

Up to the present time, the largest 
condenser treated has been a Worth- 
ington two-pass surface condenser 
serving a 60,000 kw turbine.. The cool- 
ing water in this case enters the con- 


Fig. 4. Apparatus used to inflate balloon 
baffles and manometers to indicate pressures 
applied 


denser through a 36 in. ID and a 48 in. 
ID line. No difficulty was encountered 
with the bags during the treatment. 

Experience with the application of 
these balloon stoppers indicates that 
they can be used successfully with the 
largest condensers now in service, for 
it is a comparatively simple job to in- 
sert the bags and to inflate them so 
that they will hold against any desired 
solvent pressure without leaking during 
the cleaning process. 

Cleaning condensers with solvents is 
a growing practice. The work is done 
in from two to eight hours and calcu- 
lations of increased condenser efficiency 
show that the cost of treatments is 
about 10 per cent of the saving yielded. 
When used with some designs of con- 
densers it is feasible to maintain an 
80 per cent load on the turbine during 
the cleaning. The use of pressure bags 
to isolate the condenser and confine the 
solvent is another step in making the 
process more attractive to power plant 
operators. 


Fig. 5. View taken during test of balloon 
baffle in a 42 in. pipe 
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How to Estimate 
Turbine Performance with 
Uncontrolled Extraction 


By EDWARD V. POLLARD 


(Continued from page 77) 





of the low pressure extraction flow, and, 
therefore, the uncontrolled shell pres- 
sure line, starting from this point, is al- 
ways at the same shell pressure. Figure 
9 illustrates such a curve. 


Case I1I—How to Estimate Uncon- 
trolled Extraction Performance at 
a Pressure Lower Than Automatic 
Extraction Pressure as in Fig. 10. 


The performance of a turbine with 
uncontrolled extraction pressure below 
the automatic extraction pressure can- 
not be presented in the same manner as 
described in the previous section be- 
cause, at any one point on the reference 
line, the shell pressure at the uncon- 
trolled opening varies with varying auto- 
matic extraction flow. 

The performance curve will be 
plotted, using condenser flow as the 
ordinate, with the automatic extraction 
data at the right and the uncontrolled 
extraction data at the left, as in Fig. 


11. Condenser flow equals throttle flow 
minus extraction flow. Since the uncon- 
trolled extraction point is between the 
condenser and the automatic extraction 
opening, at any point on the zero ex- 
traction and reference axis the shell 
pressure at the uncontrolled opening is 
always the same. 

The manufacturer’s method of calcu- 
lating the output of the uncontrolled 


opening at constant shell pressure and - 


constant extraction flow has been de- 
scribed in detail previously. In this case 
the data are plotted condenser flow 
versus output with lines of constant 
extraction flow. Note that the increase 
of output as calculated is at constant 
condenser flow, see Fig. 11. An inspec- 
tion of the plotted data at constant load 
shows that the difference in condenser 
flow between the zero extraction and 
reference line and any line of constant 
extraction line is equal to the extraction 
flow multiplied by a quantity equal to 
one minus the extraction factor where 


FLOW TO FOLLOWING STAGE CORRESPONDING TO THE 


SELECTED PRESSURE 
EXTRACTION FLOW 
THROTTLE FLOW WHEN EXTRACTING 
oF 
7 


THROTTLE FLOW NONEXTRACTION AT LOAD WHICH 


SATISFIES THE PROBLEM CONDITIONS 


LOAD 
THROTTLE FLOW VERSUS LOAD 


& 
= 
~) 
a 
4 
< 
x 


OUTPUT 


Fig. 7. Method of 

constructing uncon- 

trolled extraction per- 

formance curve of 
Fig. 4 


the extraction factor is calculated at 
the shell pressure corresponding to the 
condenser flow when extracting. 


How to Construct Estimated Performance 
Chart for Uncontrolled Extraction Below 
Automatic Extraction 


The easiest way is to construct sepa- 
rate preliminary performance charts for 
each extraction opening by deriving the 
data in the manner described previously 
and then plotting it throttle flow versus 
output with lines of constant extraction 
flow. When deriving the data for un- 
controlled extraction use the zero ex- 
traction flow versus output line from 
the automatic extraction calculations as 
the non-extraction flow versus output 
line. 

Then cross-plot the automatic extrac- 
tion data, at the right, plotting con- 
denser flow versus output for lines of 
constant extraction. As mentioned prev- 
iously, condenser flow equals throttle 
flow minus extraction flow. At the left 
select a temporary horizontal scale for 
output and cross-plot the uncontrolled 
extraction data, condenser flow versus 
output for lines of constant uncontrolled 
extraction. The temporary output scale 
at the left should be removed after the 
left-hand curve has been constructed. 

This performance chart may now be 
used to determine the performance with 
simultaneous automatic and_ uncon- 
trolled extraction. Enter at the right 
with a load, go vertically to a constant 
automatic extraction flow, move hori- 
zontally to the reference axis, go down 
vertically to a constant uncontrolled ex- 
traction flow, and move horizontally to 
the condenser flow. (See guide lines). 
The throttle flow is equal to the sum of 
the extraction flows plus the condenser 
flow. 

It should be apparent from Cases II 
and III that automatic extraction with 
two uncontrolled openings, one above 
the automatic opening and one below 
the automatic opening, are not easily 
presented on the same _ performance 
chart. 


Double Automatic Extraction Plus 
Uncontrolled Extraction 


From the above discussion of the two 
methods of deriving and plotting the 
performance of automatic extraction 
turbines with uncontrolled extraction, it 
is apparent that the first method can be 
used with double automatic extraction 
provided the uncontrolled opening is 
above both automatic openings, and the 
second method can be used if the un- 
controlled opening is below both auto- 
matic openings. 

Uncontrolled extraction between two 
automatic extraction openings has never 
been seriously considered; hence, no 
discussion is presented regarding a per- 
formance chart for such an arrange- 
ment. 


Limits of Performance Curves 
In addition to the limits of the per- 
formance chart discussed in detail in 
Mr. Newman’s articles, noted above, it 
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Fig. 8. Diagrammatic arrangement of turbine 

of Case II with uncontrolled extraction in 

addition to automatic’extraction and at higher 
pressure 
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is now also necessary to consider the 
shell pressure at the uncontrolled open- 
ing when operating under extraction 
conditions. Kor Case Il, the method 
was given tor locating the lines of con- 
stant shell pressure at the uncontrolled 
opening; whereas for Case lll, each 
condenser flow corresponds to a certain 
shell pressure at this opening. 

It 1s not practical to show all limits 
on these pertormances curves; there- 
tore, it is always desirable to check the 
actual section flow against the maximum 
and minimum section tlows each time 
that data are taken from a performance 
curve. 


AUTOMATIC 
EXTRACTION 

UNCON 
TROLLED 
EXTRACTION 





FIG.10 


Fig. 10. Diagrammatic arrangement of tur- 

bine of Case 111, with uncontrolled extraction 

in addition to automatic extraction but at 
lower pressure 


Estimated pertormance curves tor un- 
controlled extraction with automatic ex- 
traction are not ditticult to develop when 
the performance at each opening is con- 
sidered separately betore attempting to 
construct the combined curve; the un- 
controlled pertormance chart 1s built up 
on an estimated shell pressure curve and 
extraction tactors derived by using it, 
and pertormance curves tor the auto- 
matic extraction openings can be de- 
veloped from published aata. 

A final generalization to keep in mind 
when constructing multiple extraction 
Performance charts: Starting with a 
flow versus output chart and either as- 
cending or descending in the extraction 
pressure range, but not both, extraction 
performance charts may be pyramided 
On each other provided variations in 
extraction tlow in succeeding charts do 
hot change either the extraction pressure 
or extraction factor in previous charts. 

Each uncontrolled extraction applica- 
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Fig. 9. Performance chart for Case II, turbine of Fig. 8, with uncontrolled extraction in 
addition to automatic extraction and at higher pressure 
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Fig. 11. Performance chart for Case Ill, turbine of Fig. 10, with uncontrolled extraction in 
addition to automatic extraction but at lower pressure 


tion 1s a specialized problem. In most 
cases, however, it will not be found 
teasible to extract more than about 15 
per cent of the section tlow. 
Uncontrolled extraction or admission 
turbines have limited flexibility to meet 
changing conditions. ‘heir successtul 
operation is dependent on close knowl- 
edge of their expected conditions of 
operation. It the conditions of load, 
pressure and flow are known within 
close limits; if these conditions are not 
likely to change in the future; and if 
the conditions do not vary much during 
operation then this type of turbine 
offers attractive economies in some 
cases. If all of these conditions are not 


met, it is generally sater to apply auto- 
matic extraction turbines. Uncontrolled 
extraction needs very careful study be- 
tore going ahead with each application. 


KEEP wATcH for steam and hot water 
leaks. Leaks may develop any place 
and at any time. A \-in. steam leak 
in a 100-psi line loses over 50,000 Ib 
of steam a month. Make sure that all 
valves close tightly. 


PREVENTIVE maintenance. 
Keep boiler baffles and settings tight. 
Avoid overloading boilers. Make use 
of all available instruments. Use soot 
blowers regularly. 


PRACTICE 
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The Gas Turbine Power Plant -Ill 


By JOHN I. YELLOTT 


Director of Research, Locomotive Development Committee, Bituminous Coal Research, Inc. 





SSENTIAL COMPONENTS of the 
gas turbine plant are only three in 
number—compressor, turbine, and air 
heater. Fuel and lubricating oil must be 
supplied by appropriate auxiliaries, and 
governing must be accomplished in ac- 
cordance with the plant requirements. 
If the economics of the situation justify 
the necessary investment, the efficiency 
can be greatly increased by transferring 
some of the waste heat in the turbine 
exhaust to the compressed air in a re- 
generator. Smaller but significant gains 
also result from the addition of the 
intercoolers and reheaters. Figure 1, 
reprinted from The Gas Turbinee by 
F. K. Fischer and C. A. Meyer, PowER 
PLANT ENGINEERING, May, 1944, sum- 
marizes the situation well. 
Requirements and characteristics of 
each component will now be discussed, 
beginning with the compressor. 


Compressor Requirements 


Soderberg and Smith, Fig. 2, show 
that the “air rate,” or pounds of air re- 
quired per hp hr in the simple cycle de- 
pend upon pressure ratio, turbine inlet 


All rights of re-publication reserved by the author 

Part I, January issue explained the funda- 
mentals of the gas turbine power plant, began at 
once to show performance calculations of a com- 
plete plant, to guide engineers in evaluating such 
a plant for various industrial conditions; re- 
viewed components available; compared 5000-hp 
steam and gass turbine plants. Part II, February 
issue showed the actual calculations, simply made 
with the aid of diagrams and Gas Charts, for 
quantities of air and fuel, cycle efficiency, effects 
of adding regenerator, influence of regenerator effec- 
tiveness, etc. Subsequent articles will discyss de- 
tailed turbine calculations, straight line relations, 
operation, economics of plant. 


TURBINE EFF= 
COMPRESSOR EFF = 84% 
COMBUSTOR EFF=I00% 
AIR TEMPERATURE =70° F 
OR PRESSURE 25% 


THERMAL EFFICIENCY IN PER CENT 


1000 §=610O0)=—1200-)=S— 1300S 1400 
TEMPERATURE IN DEGREES F 


temperature, and to a lesser extent upon 
the regenerator effectiveness. For a tm 
(temperature at the turbine inlet) of 
1350 F, and 50 per cent regenerator 
effectiveness, the compressor should de- 
liver about 47 lb of air per hr per hp of 
net shaft output against a 5-to-1 compres- 
sion ratio. At an inlet condition of 14.7 
psi and 70 F, the specific volume of air 
is 13.35 cu ft per lb, so a compressor 
displacement of about 10 cfm must be 
provided for each useful shaft hp hr. 
It is immediately appreciated that the 
compressor capacity must be quite large, 


1500°F. 


Air Rate w |b./hph 


4 
Pressure Ratio p-> 


Fig. 1—left. Thermal 
efficiency for various 
modifications of the 
open gas turbine cycle 
(from The Gas Tur- 
bine, by Fischer and 
Meyer, Power Plant 
Engineering, May 
1944) 
Fig. 2—above. Air 
rate and cycle effi- 
ciency for the simple 
regenerative cycle 
(from The Gas Tur- 
bine, by Soderberg 
and Smith, Power 
Plant Engineering, 
April 1944) 
Fig. 3—right. Twen- 
ty-stage axial com- 
pressor used in the 
Westinghouse 2000- 
hp gas turbine power 
plant 


even for plants of moderate power. 
The compressor should therefore be 
able to displace relatively large volumes 
at high efficiency against pressure ratios 
up to 4- or 5-to-1 if a regenerator js 
employed, and 6- or 8-to-1 if none of 
the exhaust heat is recovered. Piston- 
type compressors are not suitable for 
such large displacements, and so relj- 
ance must be placed upon rotating units, 


Types of Compressors Suitable 


The axial-flow compressor uses a rela- 
tively large number of sets of stationary 


Efficiency n 


1350°F. 


4 
Pressure Ratio p —» 
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This continues the first textbook showing you how to calculate the plant as 
a whole . . . You can figure how a gas turbine plant might be built to fit 
your conditions . . . How to calculate and co-ordinate essential components 
of gas turbine power plant . . . Requirements and characteristics of com- 
pressors, air heaters, combustors . . . How characteristics of axial, centrifugal 
and positive displacement compressors work into design of plant . . . Details 
of characteristics and performance of each type . . . How to design air 
heaters and regenerators . . . How to calculate dollar value of regenerator. . . 
A new combination of regenerative and combustive air heaters . . . How 
combustors are designed . . . Pressure combustion . . . Ignition of fuel... 
Velocities of air in ducts . . . Combustor efficiency and operation . . . 
. Turbine calculations in Part IV 


Insulation and metals for combustors . . 


and moving blades, generally similar to 
those in a steam turbine, to speed up 
the air and then to convert the velocity 
back into pressure. The centrifugal 
compressor imparts a high velocity to 
the air by whirling it with a vaned im- 
peller, and using a diffuser to convert 
the resulting velocity into pressure. 
Only one type of positive displacement 
compressor, the Lysholm, made by El- 
liott Co., has thus far made its appear- 
ance in an operating gas turbine plant. 

Summarizing the advantages and dis- 
advantages of each, the axial is high 
in both efficiency and capacity, but rela- 
tively heavy and expensive. The cen- 
trifugal is simple, compact and relatively 
cheap, but its maximum efficiency and 
attainable pressure ratio are lower than 
those of the axial. The positive dis- 
placement type, as exemplified by the 
Lysholm, gives a fixed volume of air 
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Fig. 5—below. Axial-flow compressor characteristics (from Proceed- 
ings of the Institution of Mechanical Engineers, London, Vol. 153, 1945) 





independently of the back pressure im- 
posed upon it.- Its capacity is a linear 
function of its rotative speed, while the 
operating pressure is not dependent 
upon the air quantity. Its pressure ratio 
is limited, however, as is its capacity. 

Axial compressors have been used in 
most of the power units built up to the 
present time; centrifugal compressors 
characterize the highly successful air- 
craft propulsion units originated by 
Whittle and constructed both in Eng- 
land and the United States. The Lys- 
holm compressor was incorporated by 
Elliott Co. in their first marine unit. 
Thus, each type has found a particular 
field of usefulness. 

The axial-flow compressor is a very 
old development, since the late Sir 
Charles Parsons worked for many years 
to perfect its design. The Brown-Boven 
Co. of Switzerland deserves much of the 


credit for the development of successful 
multi-stage units, however. 

The axial-flow compressor is relatively 
unfamiliar to engineers who have been 
accustomed primarily to centrifugal or 
piston-type compressors; hence an ex- 
planation of its elements and character- 
istics is in order. The general appear- 
ance of an axial-flow compressor is 
shown in Fig. 3, which shows the unit 
now being tested as a component of the 
Westinghouse 2000-hp gas turbine pow- 
er plant. 


How the Axial-Flow Compressor Works - 


The behavior of an axial compressor 
can be understood from the velocity 
diagram in Fig. 4, which represents an 
intermediate stage. The air enters with 
an absolute velocity V: from the rotor 
of the preceding stage. The stator blades 
turn the air, and the expanding passage 
causes the velocity to be reduced to Vs. 
A small pressure rise results from this 
diminution in velocity. The absolute 
velocity of the air leaving the stator is 
V., and it is inclined towards the direc- 
tion of rotation of the moving elements. 
The tangential velocity of the rotor, 
V», is greater than the tangential com- 
ponent of V., however, and so the ve- 
locity of the air stream relative to the 
rotor is V.’, inclined away from the di- 
rection of rotation. The rotor blades 
are shaped to receive the air at its 
existing relative velocity, and then to 
turn and accelerate it. The relative leav- 
ing velocity, V; , can be caused to be less 
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Fig. 7. Elliott-Lysholm compressor characteristics 


than the entering velocity by increasing 
the blade path area at the discharge side, 
hence a rise in pressure again takes 
place. The absolute velocity, Vs, of the 
air increases, however, because the tan- 
gential velocity of the blade must be 
added to the relative velocity of the air. 
Thus, the moving air is restored in speed 
and direction if necessary to the condi- 
tion shown by the vector V:, represent- 
ing the relative velocity entering the 
next stationary blade row. 

The detailed designing of compressors 
is a highly specialized art. 

Matters of blade spacing, allowable 
pressure rise per stage, and probable 
efficiency are treated particularly well in 
the series of paper published in Proceed- 
ings of The Institution of Mechanical 
Engineers (London), Vol, 153, 1945 
(War Emergency Issue No. 12). 
Characteristics of the Axial-Flow Compressor 

The over-all performance of a given 
axial compressor can be most usefully 
expressed by the type of characteristic 
curves shown in Fig. 5. The principal 
curves show the pressure produced at 
any specified delivery volume for given 
rotative speeds. The dashed lines show 
the efficiency that obtains at each condi- 
tion. The steepness of the pressure- 
volume curve is a fundamental factor in 
the designing of equipment to be oper- 


Fig. 8. Parallel arrangement of combustive and regenerative air heaters 


ated in conjunction with an axial com- 
pressor. Increasing the dischare pressure 
produces only a small decrease in the 
delivery rate until a limiting pressure 
is reached, beyond which the compres- 
sor is no longer capable of consistent 
operation. A further increase in delivery 
pressure causes “pumping” to take place, 
with a tendency for the air to flow back 
through the compressor. 

In the operation of a gas turbine 
plant with an axial-flow compressor, it 
must be realized that the flow of air in- 
to the unit is controlled by the rotative 
speed of the unit. The discharge pres- 
sure on the compressor outlet is estab- 
lished by the turbine, which acts as an 
orifice. Turbine and compressor must 
be matched, so that the turbine can 
drive the compressor at a suitable speed. 
and maintain the designed pressure over 
the operating range inlet temperatures. 
Figure 5 shows what will happen to the 
output of a particular compressor when 
its speed is varied. Fortunately, the 
open-cycle gas turbine plant can operatr 
satisfactorily within the range of rota- 
tive speeds where the axial compressor 
maintains stable operation. Maximum 
speed variation which can be tolerated 
is from 100 per cent to about 60 per 
cent of designed speed. Below 60 per 
cent, the unit will probably not be sta- 
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ble, and speed governing should not be 
attempted. 

The muiti-stage axial compressor cap 
be built for capacities up to 100,000 
cfm, and for pressure ratios up to 6 or 
8-to-1. Higher ratios have been reported 
for experimental aircraft-type units, 
Efficiencies of 85 to 86 per cent have 
been attained consistently in units where 
the blades remain clean. Deposits of 
dirt on the blades are harmful, since 
they tend to change the shape of the 
air passages and to alter the aero- 
dynamics of the airfoil sections. In jet 
propulsion units operating in oily, dusty 
test locations, rapid deterioration of effi- 
ciency has been noted as deposits build 
up. Cleaning of the blades restores the 
original efficiency. Protection against 
coarse dust particles, pebbles, and other 
foreign objects is necessary, in order to 
prevent nicking or breaking of the 
blades. 

Characteristics and Performance of the 

Centrifugal Compressor 

The centrifugal compressor is quite 
similar in its appearance and perform- 
ance characteristics to the conventional 
radial-bladed fan. Gas turbine compress- 
ors run at much higher speeds than power 
plant blowers, however, and consequently 
their pressure-delivery curves are much 
steeper, as Fig. 6 shows. The pressure 
rise per stage of a centrifugal compressor 
usually does not exceed 3-to-1, since even 
this limit causes the tip speed to ap- 
proach the velocity of sound. Single- 
stage centrifugal compressors can attain 
efficiencies well above 80 per cent, but 
the efficiency falls off as the pressure 
ratio is increased. Addition of a second 
stage necessitates the use of scroll-shaped 
diffusers to lead the air back to the in- 
let of the second impeller. Maintaining 
a high over-all efficiency under these cir- 
cumstances is difficult, and the maxi- 
mum efficiency to be anticipated with 
such a combination is about 80 per cent 
to 82 per cent. 

The capacity of the centrifugal com- 
pressor can be doubled by fitting both 
sides of the impeller with vanes. This 
arrangement has been used in many suc- 
cessful jet units, and it possesses the ad- 
ditional virtue of equalizing the axial 
thrusts on the two sides of the impeller. 
Rotative speeds of centrifugal com- 


Fig. 9. Principle of operation of a gas turbine combustor 
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pressors are normally higher than those 
of axial units. The small impellers of 
aircraft turbo-superchargers frequently 
operate at 20,000 rpm, necessitating 
very careful design. Balance must be 
perfect, in order to eliminate destruc- 
tive vibrations. The centrifugal com- 
pressor, with only one or two stages, is 
expected to be much cheaper than the 
axial, and its length will be considerably 
less. Inter-stage leakage is minimized 
by using labyrinth seals. High pressure 
leakage will be less than 1 per cent of 
full-load flow. 
Characteristics of Positive-Displacement 
Compressor 


The positive-displacement compress- 
or of the Lysholm type possesses char- 
acteristics, Fig. 7, which are quite dif- 
ferent from those of the other two 
types. Displacement continues to be de- 
pendent upon rotative speed, but the 
delivery volume is virtually independent 
of the discharge pressure. Because of 
the unique design of the inter-acting 
moving lobes, the compression efficiency 
is quite high, but the pressure ratio is 
limited to about 3-to-1. It is according- 
ly best suited to the more complicated 
systems where several stages of com- 
pression, with intercoolers, are used to 
attain maximum thermal efficiency. 


How Compressor Characteristics Compare 


To summarize the compressor situa- 
tion, the axial type can achieve any rea- 
sonable pressure ratio at good efficiency 
through the use of a sufficiently large 
number of stages. Its weight and length, 
in conventional construction, exceed 
those of a centrifugal compressor of 
similar capacity, and its first cost is also 
greater because of its large number of 
precisely machined blades. Its efficiency 
is lighter than either of the other two 
types, and its diameter is less than that 
of the centrifugal, which explains the 
current interest in axial-flow compress- 
ors for jet units. By using hollow discs 
and blades of aluminum, the axial type 
can be lightened to the point where it 
1S competitive with the centrifugal. 

Simplicity, ruggedness, and cheapness 
characterize the centrifugal compressor, 
which has to date found its major use- 
fulness in simple jet—propulsion en- 
gines. Its wider range of stable opera- 
tion also gives it an advantage in this 
field. For locomotive service, where re- 
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liability is of paramount importance, the 
centrifugal type is expected to be par- 
ticularly useful. Elliott Co. is currently 
building such a unit for the 3,750-shaft- 
hp plant on order for the Locomotive 
Development Committee of Bituminous 
Coal Research, Inc. 

Positive displacement compressors are 
not expected to be as widely used as 
either the axial or the centrifugal type. 
Necessity for the maintenance of small 
clearances is evident, in order to keep 
volumetric efficiency at a large level. 
The noise made by the twisted-lobe 
compressor, being very intense and low 
in frequency, is difficult to silence. The 
attainable rotative speed is low in com- 
parison with the other two types. Wet 
compression has been successfully ac- 
complished in an experimental Lysholm 
unit, with excellent results. The pres- 
ence of a thin film of water on the 
rotating members appears to aid ir 
maintaining a high volumetric efficiency. 
How Design Air Heaters and Regenerators 

The air issuing from the compressor 
in the gas turbine cycle must be heated 
so that, when it expands through the 
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Fig. 10. Aircraft gas turbine combustors. A—Diagram of a “back-flow” 
combustor. B—Diagram of a “straight-through” combustor 
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turbine, it can dc more work than was 
done upon it. .4 temperature of at least 
700 F must be attained if the unit is to 
run itseif. At any higher temperature, 
excess power becomes availiable at the 
snaft or in the jet exhausting from the 
turbine. The compressor outlet temper- 
ature depends upon the inlet tempera- 
ture, the pressure ratio, and the effh- 
ciency. 

With a compression tratio of 5-to-1 
and an efficiency, Ec, of 85 per cent, 
a temperature rise of about 370 F is to 
be expected, resulting in a total tem- 
perature of 440 F with 70-F inlet air. 

The usual method of heating the air 
in an open-cycle gas turbine is by di- 
rect combustion of the fuel in the air 
stream. If the economics of the plant 
justify the additional first cost, a re- 
generator can be used to preheat the 
compressed air ahead of the combustor 
by transferring to it some of the heat 
in the turbine exhaust. The financial 
value of a regenerator can be estimated 
from a typical example. A locomotive- 
type gas turbine can be expected to de- 

(Continued on page 140) 
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Fig. 11. Elliott elbow type combustor 
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A New Section added to POWER PLANT ENGINEERING 
to cover current and forthcoming developments in atomic 
energy and related developments and applications in 
Nuclear Physics 








Who Gave Away What Secrets? 


The secret of the atomic bomb . . . There was only one secret and it was kept exactly 


21 days .. 


The gaseous diffusion process . 
of plutonium by the self-sustaining chain reaction pile . . 
What it is; who released it . 


By ANDREW W. KRAMER Managing Editor, Power Plant Engineering 


NE OF THE most misunderstood 

if not tragic aspects of the devel- 
opment of the atomic bomb is that con- 
cerned with the so-called secret of the 
bomb. Despite all the efforts of the 
scientists who were closest to the de- 
velopment of the bomb to dispel the 
idea that there is a fundamental secret, 
there is still a tendency on the part of 
the public to believe that there is a 
vital secret which we as a nation can 
and should keep to ourselves. This is 
particularly true just now with all the 
agitation among certain factions in 
Congress to remove Mr. Lilienthal as 
Head of the Atomic Energy Commis- 
sion. As reported by the newspapers, in 
high government circles, there are ac- 
cusations and counter-accusations, each 
faction contending that the other has 
given away vital secrets underlying the 
development of atomic energy. 

Just what is back of all this furor, 
why these matters have to be ban- 
died before a gullible public is difficult 
to understand. Certainly there is no 
justification whatever for it on the 
ground of truth. For if the truth is told 
there is no fundamental secret to the 


atomic bomb that is not generally 
known to the scientists of all the na- 
tions of the world. 

The one vital secret inherent in the 
development and use of the atomic 
bomb was disclosed to the world on the 
day we dropped the atomic bomb on 
the Japanese city of Hiroshima, and 
this was simply the fact that the atomic 
bomb worked. Until that time no 
scientist of any nation of the world 
knew definitely that the fission of 
Uranium-235 could be made to work 
in a practical atomic bomb. As re- 
ported by former Secretary of War, 
Henry L. Stimson, in his article in 
Harpers Magazine, in February of this 
year, while it was evident that the 
climax of our prolonged atomic efforts 
was at hand in the spring of 1945, it was 
impossible to state with certainty that 
we had succeeded until a bomb had 
actually exploded in a full scale ex- 
periment. 

The idea involved in the bomb was 
known all over the world. Indeed, it 
was known from the instant that Hahn 
and Strassman in Germany made their 
announcement of the fission of ura- 
nium in 1938. It was their colleague, 
Dr. Leis Meitner, who showed the 
enormous amounts of energy that 
would be liberated by such a process 
and from that time on the principle 
of the atomic bomb was clear to almost 
everybody who understood the basic 
principle of nuclear fission. What was 
not known, however, was whether this 


. Facts concerning secrets of manufacture of fissionable materials . . 
. . The electromagnetic process . . 


. Manufacture 


. The Smyth Report; 
. . Attitude of atomic scientists regarding secrecy 


principle could actually be made to 
work in an atomic bomb. 

Curiously enough the nature of the 
atomic bomb is such that few nations 
were in a position to test the theory 
without spending a great deal of time, 
effort and money. In our own case, it » 
took a matter of 4 years, millions of 
man-hours of effort, and the expendi- 
ture of some two billions of dollars. In 
retrospect it is clear now that no 
country in the world other than the 
United States and possibly Germany 
could have mustered such an effort 
during the war years. And so no group 
of scientists could test the theory of 
the atomic bomb. As is known, Ger- 
many was also at work on the atomic 
bomb during the war years. The 
original experimental achievement of 
atomic fission, as already mentioned, 
had occurred in Germany in 1938 and 
it was known that the Germans had 
continued their experiments. In 1941 
and 1942 they were believed to have 
been ahead of us and it was vital that 
they should not be the first to bring 
atomic weapons into the field of battle. 

Much of the success of our own ef- 
fort was due to the fact that we knew 
this and that we were afraid that she 
might win the race if we did not go all 
out in our own effort to develop the 
atomic bomb. 

It has been said that some of our 
own top flight scientists, some of whom 
were the active heads of certain phases 
of the work, were skeptical regarding 
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the possibility of producing a bomb. 
As late as March 15, 1945, as reported 
by Secretary Stimson, there was con- 
siderable apprehension on the part of 
certain high officials that the Manhat- 
tan Project might be a lemon. A num- 
ber of men in the Army even lacked 
enthusiasm. There was, however, a 
small group of men, such as Dr. Firmi, 
Professor Urey, Dr. Arthur Compton 
and Dr. J. R. Oppenheimer who were 
firmly convinced that the bomb could 
be made to work and their enthusiasm 
did much to influence President Roose- 
velt to back the project with the full 
force of his dynamic personality. The 
whole idea of the bomb had appealed 
to Roosevelt’s imagination from the be- 
ginning and his enthusiasm brought the 
Manhattan District into being. Secre- 
tary of War Stimson also pushed the 
project for all it was worth. 

If there was difficulty in convincing 
certain Army and governmental agents 
in this country of the necessity of de- 
veloping the atomic bomb, it appears 
that in Germany the scientists had 
even greater difficulty in convincing the 
top flight Nazis of embarking on a 
similar project. And it was this even 
greater reluctance on the part of the 
Nazis to accept the idea as compared 
with our own, that played into our 
hands. They were slower than we were 
and as a result we won the race. As 
a matter of fact, it now appears that 
Germany seems to have been far be- 
hind us. 


We Kept Secret 21 Days 

And so it was that on the morning 
of August 6, 1945 we dropped an 
atomic bomb on the city of Hiroshima 
in Japan and thus proved to the entire 
world that the atomic bomb worked. 
We had kept the secret for exactly 
21 days. 

On July 16, as is well known now, 
we had exploded the first experimental 
atomic bomb in the desert at Alama- 
gordo, New Mexico, and so we knew 
then that the bomb worked. On August 
6, just 21 days later, we gave the secret 
to the world by dropping the bomb on 
Hiroshima. From that moment on, 
scientists all over the world knew with 
certainty that the nuclear fission chain 
reaction could be made to work in an 
explosive bomb. 

Of course, one might contend that 
even though we disclosed the fact that 
the atomic bomb worked we still were 
the only nation in the world that actu- 
ally knew how to make the bomb. This 
is true only in a practical sense. The 
fission of uranium by slow neutron 
capture, it may be recalled, had been 
demonstrated nof® only by Hahn and 
Strassman as early as 1938 but also by 
scientists in laboratories all over the 


‘ world. Also it was clear to everyone 


that the fission process was confined to 
the rare isotope U-235 present in 
natural uranium only to the extent of 
0.7 of one per cent. It was clearly evi- 
dent, therefore, that the first step in 
the process of developing an atomic 
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JOHN SMITH AND HIS SECRET WEAPON 
By Arthur Van Vlissingen 


(From Monsanto Magazine published by Monsanto Chemical Co.) 


Let us imagine that we lived in a little village a few hundred years ago 
when life was simple; when the bow-and-arrow was the deadliest weapon 
known. You and | were solid, respectable villagers, contented and confident 
of our future, the same can be said of our friend and neighbor, John Smith. 

It is not particularly upsetting that a robber band one day tried to hold 
up John Smith’s store. Bandits were no novelty then; there’have always been 
crooks for honest men to cope with. It was gratifying to all of us that Smith 
secured a glorious victory over the bandits. Nevertheless, something that 
happened at that moment changed our entire outlook, jerked out from under 
us the sense of security upon which rested our way of life. 

What turned our village upside down was the means that Smith employed 
to repel the attackers. You or | would have fought them off with knives, 
clubs or arrows. But John had a surprise in store for the robbers. He seized 
a secret weapon that he had invented and created behind closed shutters. 
Actually, though this was centuries ago, we are supposing that Smith had a 
1947-model machine gun and ammunition. Two bursts from the machine 
gun killed all the bandits. 

As soon as the first jubilation over the erasure of this criminal band had 
died down, you and | headed a delegation to visit Smith. We asked him 
to teach us to make guns so that we, too, might protect ourselves. 

To our surprise, John refused. He explained, “! developed this dangerous 
weapon for defense against criminals. If you other people should get these 
terrible guns, some of you might be tempted to use them for robbery and 
murder. This would make life unsafe for all of us, myself included. 

“Just relax, my friends. Everything will be all right. | will keep this gun 
locked up, and will see to it that our village does not become a horrible place 
where people go around shooting one another.” 

All of us know that John Smith meant every word he said, but we never- 
theless became terribly uneasy. Suppose he should go insane, or, as other 
good men before him, have his character corroded by possessing tremendous 
power? If either of these should occur, he would probably kill or rob all 
of us. Even if he should remain for his entire lifetime the peaceful, honest 
John Smith known and loved by all, what still might happen when those wild 
sons of his should inherit the gun and its secrets? 

Now let us ‘guess what you and | would do if we live in this village where 
bow-and-arrow has suddenly become powerless because one man has made 
himself a machine gun. Singly or together, we might easily convince our- 
selves that the only way to save our lives and our possessions would be to 
get guns even deadlier than John Smith’s. Once possessed of these weapons 
we might decide that we must kill him before he could kill us. 

In brief, the deadly weapon that Smith had made for his own protection 
and stubbornly refused to let anyone else have, would scare his neighbors 
into plotting his murder. 

If Smith is as smart in other ways as he was in developing the gun and 
still does not want to harm his old friends, instead of sitting tight until we 
develop a better gun to kill him with, he will work out a plan to restore our 
peace of mind and save his own skin. Such a program would probably result 
in locking up his deadly weapon in a place from which it could be taken only 
by several of us in concert—call it joint control. We would have to work out 
an agreement that none of us would make more machine guns, and set up 
a method of making sure that this promise is kept in the future. Anyone 
caught cheating would suffer serious penalties. 

In simplest terms, this parable of the villagers outlines the predicament 
in which the world stands today. United States, like John Smith, has the 
new weapon—the atomic bomb. The other nations fear and distrust the 
United States for having it—and will work like beavers to manufacture more 
and deadlier bombs than ours until some way is devised to make sure that 
United States cannot use the atomic bomb against them. 

It will not be enough to convince the other nations that we do not intend 
to harm them. We must find ways to make it impossible for us to harm 
them, and at the same time we must make sure that they cannot use atomic 
explosives against us. 
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The title of this 28-page Russian manuscript is “Fission and Chain Decomposition of Uranium.” 
Published in the spring of 1940, its bibliography lists 85 papers on the same subject from 
British, Swedish, French, Italian, Danish, American and German periodicals 


bomb was the isolation of a practical 
quantity of Uranium-235. 

This was not easy. If U-235 had been 
a different chemical element, a chemi- 
cal separation process would have been 
simple. But U-235 is an isotope of 
uranium and so a physical process of 
separation was necessary. Chemically 
U-235 and U-238 are exactly alike. 

Uranium, which appears in natural 
mineral deposits, contains essentially 
two different isotopes—U-238 and U- 
235. A third isotope, U-234, does actu- 
ally occur but only in extremely minute 
quantities and so it is usually neglected. 
Even U-235, the fissionable isotope, oc- 
curs only as 0.7 of one per cent of the 
U-238. 

Now the U-235 and the U-238 vary 
only slightly in weight and-so it is very 
difficult to separate them by a physical 
process. Yet that is the only way in 
which they can be separated since 
chemically these two forms of uranium 
look and act exactly the same. 

It was the development of physical 
processes for the separation of U-235 
from the natural uranium that took 
such a large part of the effort and ex- 
pense in the development of the atomic 
bomb. Almost from the beginning four 
different methods were possible, but 
most of the effort was finally settled 
on two of these four, that is, the gas- 
eous diffusion process and the electro- 
magnetic process. The two others are 
the thermal diffusion process and the 
centrifuge method. 

All of these methods are discussed 
in considerable detail in the Smyth re- 
port released by the Army shortly after 
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Hiroshima so none of these methods 
can be regarded as being secret. Fur- 
thermore, the Smyth report also gave 
a very clear description of the charac- 
ter of the self-sustaining nuclear re- 
action pile in which uranium-238 is 
converted into the new element plu- 
tonium which is also a fissionable ma- 
terial and can be used in atomic bombs. 

Both the gaseous diffusion process 
and the electromagnetic separation 
processes are simple to understand but 
enormously difficult and expensive to 
put into practical use. This fact is 
perhaps more important than that the 
methods could be kept secret, since it 
alone would prevent many nations from 
attempting to put the methods into ef- 
fect. 

As explained in the Smyth report, 
the thermal diffusion process is based 
on the fact that a compound of U-235 
will pass through a porous wall or a 
porous barrier a little more readily 
than will the same compound of U-238. 
In the gaesous diffusion plant, a stream 
of gas containing a vaporized uranium 
compound is allowed to flow along a 
porous barrier. The concentration of 
the U-238 in the portion of the gas 
stream is about 1.003 times as great as 
it was prior to passing through the bar- 
rier. Similarly the concentration of 
U-235 in the portion which does not 
pass through the barrier is decreased 
slightly. Because the change in,concen- 
tration resulting from a single such step 
is so small a tremendous number of 
barrier stages in series is required in 
an actual plant. 

As is well known, to provide space 


for the large number of barrier stages 
required, a very large building was 
constructed at Oak Ridge, Tennessee 
to house the gaseous diffusion plant, 
It is the equivalent of a building one- 
half mile long by one-quarter mile 
wide and four stories high. The largest 
steam power plant ever constructed at 
one time supplies 238,000 kw of power 
and steam to this plant. The construc. 
tion costs of the entire installation was 
about a half a billion dollars. 

Similarly the electromagnetic process 
required a vast amount of material and 
a large plant. In the electromagnetic 
process a uranium compound is vapor- 
ized, passed through an electric are 
where the atoms receive an electric 
charge and then through an electric 
field where the atoms are given a high 
velocity. These atoms pass into a mag- 
netic field, the entire operation being 
carried out in a high vacuum. The two 
uranium isotopes, namely U-235 and 
U-238, follow a circular path, the lighter 
isotope U-235 following a path of 
shorter radius than the heavier one. 
Thus the paths are separated and con- 
tainers placed at the proper points in 
each of the particular paths collect a 
different isotope. 

The electromagnetic plant at Oak 
Ridge, Tennessee consists of many 
duplicate units located all in one plant 
for the convenience of control and 
operation, as well as for the sake of 
economy to permit the joint use of 
common facilities. 


The Electromagnetic Plant 

The plant consists of 175 buildings 
and cost approximately 317 million dol- 
lars. It consists of a number of pro- 
duction buildings, each building con- 
taining a number of single units set 
in giant electromagnets. Since copper 
was scarce during the war, it was 
necessary to use silver for winding the 
electromagnets. The Department of 
the Treasury loaned the Army over 
14,000 tons or more than 400 million 
dollars worth of pure silver for this 
installation. At the height of produc- 
tion there were some 22,000 operating 
personnel. In addition, at the peak of 
the construction period there were 
28,000 construction workers. 

The electromagnetic process requires 
large amounts of electric power, com- 
plex electric equipment, complex me- 
chanical equipment and a large amount 
of chemical equipment. 

It will be clearly evident from this 
brief description that the construction 
of such huge plants could only be un- 
dertaken by a country of large size and 
with great natural resources. 

Similarly the production of pluto- 
nium by the self-sustaining reaction 
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pile requires a great plant. Funda- 
mentally the idea is simple and the 
first small pile built at the University 
of Chicago was a cube probably some 
9 ft square. Such a pile, however, 
would produce only minute quantities 
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ctel a duction of plutonium for the atomic 
F nol bomb the plant at Hanford, Washington 


was built. The great plant at Hanford 
consists of three graphite uranium 
piles. In addition to these piles, how- 
ever, it contains the necessary pluto- 
nium separation plants, pumping sta- 
tions and water treatment plant. The 
piles are widely separated from each 
other and the plutonium separation 
plants are widely separated from the 
piles and also from each other. The 
separation plants contain canyons 
which are large channels built of con- 
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180,000 kw Steam Plant at Oak Ridge 


such accusation. How could he? The what materials were used in the bombs 


oe crete and are partially underground. Smyth report was prepared under the and what methods were successful in 
Me. Volatile radio-active elements are re- instructions of the Manhattan District their fabrication. No scientist would 
fo es leased in large amounts when the ura- and approved by General Groves. The have protested as a scientist, if com- 
30 ani 


nium slugs which have been in the suggestion attributed to Mr. Baruch plete secrecy had been preserved as 


lighter piles are dissolved. These volatile that the Army was “lambasted” into to the plants at Oak Ridge and Han- 
ath of radio-active materials must be trapped _its publication by the scientists is also ford. 

as nasi or if they are released, must be diluted ridiculous. The scientists were dumb- Quoting from the bulletin of the 
1d con- 


Atomic Scientists: “Unfortunately, 
neither Congress nor public opinion 
has a clear understanding of the dis- 
tinction between science and tech- 
nology, between discoverers and inven- 
tors, between the revelation of facts 
and laws of nature, and the construc- 
tion of plants and gadgets. That plu- 
tonium is formed by the absorption of 
neutrons in uranium, that it forms cer- 
tain chemical compounds, and has cer- 
tain physical properties including fis- 
sionability are facts of nature. They 


founded by the sudden publicity given 
to the industrial aspect of the atomic 
bomb project. Furthermore, as stated 
in the editorial in the bulletin of the 
Atomic Scientist, they were not inter- 
ested in it. The firms which had par- 
ticipated in the immense enterprise 
may have had an understandable desire 
to publicize their achievements and the 
Manhattan District itself was anxious 
to show what it did with two billions 
of dollars. But the scientists were and 
are indifferent to the revelation of 


greatly with air before they come in 
contact with centers of population. 

A large amount of cooling water must 
be used in order to dissipate the heat 
generated in the pile. For the produc- 
tion of 0.1 kilogram of plutonium a day 
it is estimated that from 50,000 to 150,- 
000 kilowatts must be dissipated. This 
corresponds to about 170 million to 
510 million Btu per hour. For pur- 
poses of comparison this is about the 
equivalent of burning 5 to 15 carloads 
of coal per day. 


»ints in 
ollect a 


at Oak 
a 
e plant 
ol and 
sake of 
use of 







may All of these methods and plants are technological aspects of the production are certain to be discovered by scien- 
r mi) described in considerable detail in the of fissional materials and the manufac- tists in other countries and their at- 
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mentioning them here is to show that 
there are no fundamental secrets even 
in connection with the manufacture of 
the fissionable material. Whatever se- 
crets there are, are of a purely engi- 
neering nature. They have to do with 


report as a portent of resumption of 
free publication of the results of scien- 
tific research; a practice which is con- 
sidered by a vast majority of scientists 
as indispensable, not merely for their 
careers, but for the advancement of 
















pered American science causing con- 
fusion and unnecessary repetition. But 
revelations that plutonium can be and 
was fabricated in large plants, that it 
can be and was used for filling bombs, 
was in no way urgent and an invitation 
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money, develop similar ones. 


Who Issued the Smyth Report? 


It is true that the issuance of the 
Smyth report immediately made avail- 
able to scientists all over the world 
much descriptive data that might have 
been kept secret for a certain length of 
time. Whether in the end this would 
have helped matters cannot be said at 
the present time. Mr. Lilienthal told 
the Senate that the worst breach of 
atomic security was the Smyth report. 
It has been difficult to stop minor leaks 
because of the feeling that after the 
release of the Smyth report there could 
be no reason why this or that single 
fact, having no obvious relation to the 
bomb, should await the red tape of 
official declassification. As pointed out 
m an editorial in the February issue 
of the bulletin of the Atomic Scien- 
tists, Mr. Lilienthal’s statement has 
been represented as a denunciation of 
scientists for not keeping atomic se- 
crets. But Mr. Lilienthal made no 
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has nothing to do with internationalism, 
still less with pro-Soviet leanings. 
The example of fission shows how 
short may be the path from a discov- 
ery in pure science to a weapon in war. 
But to attempt to clamp secrecy on 
certain fields of science in the hope 
of monopolizing such developments 
would be ill conceived and dangerous. 
Nobody can presume to know what 
discovery in physics or bio-chemistry 
may bear the makings of a super-bomb 
or of a biological weapon of terrifying 
efficiency. If we lean backwards in 
supressing scientific publications be- 
cause of their potential military impli- 
cations, we will disrupt our own prog- 
ress with dire effe@ts for our peacetime 
advancement as well as for our military 
efficiency. To delay the making of 
atomic bombs by other countries with- 
out impeding our own progress, it 
would have made sense to keep the 
very existence of bombs secret by not 
using them in Japan. After Hiroshima 
it would have made sense not to reveal 









ful. It is ironical that scientists are 
accused of a desire to reveal atomic 
secrets because they want to publish 
the properties of a new uranium com- 
pound, the nuclear characteristics of a 
new isotope or clinical observations of 
the effect of radiation, while the only 
important—and, from the viewpoint of 
scientific progress, unnecessary—reve- 
lations concerning the military and in- 
dustrial aspects of atomic energy have 
come from the professed ‘guardians of 
atomic security.’ It was to them that 
Mr. Lilienthal’s remarks should have 
been made—and we believe was— 
properly addressed.” 





50,000-kw Topping Turbine 
for Sherman Creek 


In the February issue R. T. Roberts, Division Engineer of the Consolidated Edison 
Company of New York, described the million pound per hour boiler being installed at 
the Sherman Creek Station in New York. Now, in this article, H. Knecht describes 
the details of the turbine installation of this unit. This 50,000 kw topping unit will 
operate at a pressure of 1600 psi and will exhaust into the existing system at 200 psi 


By H. KNECHT 


Assistant Mechanical Plant Engineer, Consolidated Edison Co. of New York 





S EXPLAINED in R. T. Roberts 

article! in the Feb. issue to con- 
tinue the plan laid out at the time of 
the first topping installation in 1943, the 
Consolidated Edison Co. has now under 
way the installation of a second high 
pressure boiler and turbo-generator. 

Successful operating experience with 
the first unit has dictated duplication of 
the general layout. 

The million pound per hour boiler 
feeds steam at 1600 psi, 950 F to the 
turbine through a single lead 17% in. 
OD omitting the conventional and costly 
motor operated gate valve. The main 
steam piping has been so laid out that 
an anchor at the turbine causes vertical 
expansion in the riser to the super- 
heater. The expansion is taken up in 
the long horizontal flexible superheater 
tubes that tie into the spring supported 
superheater header. 

Feedwater to the boiler is controlled 
by a three element system in which the 
requirements of steam flow, water flow, 
and drum level are combined and satis- 
fied by varying the speed of the turbine 
driven boiler feed pumps. 

It is planned to use the same start- 
ing procedure on this unit which was 
successfully used on the first machine. 
The boiler and turbine are essentially 
brought up together, turbine and piping 
drains being held open until the boiler 
pressure reaches 400 psi. At that time 
the turbine exhaust valve is opened and 
from this point on, all of the steam 
passes thru the machine and into the 
station 200 psi system. Gland leak-off 
steam is carried to the sub-atmospheric 
direct contact heaters. 

Absence of vibration difficulties with 
the present unit guided the selection 
again of a short foundation of concrete. 

All of the piping has again been laid 
out in a simple single line system, 
eliminating costly by-passes, extra valves 
and cross connections. The choice of 
this type of system has been justified 
by our operating experience. Using 


1 Additional Topping at Sherman Creek. By 
R. T. Roberts, Page 108, Feb. 1947 issue. 


practice carried on during the war, the 

turbine manufacturer is planning to ship 

the turbine and generator, each almost 

completely assembled. This will mini- 

mize the amount of field erection. 
Turbine Generator 


The turbine-generator, manufactured 
by the General Electric Company is 
rated at 50,000 kw at 0.8 power factor, 
13,800 v, 60 cycles, 3-phase, and oper- 
ates at 3600 rpm. Design steam condi- 
tions are 1600 psi, 950 F at the throttle, 
400 psi at the bleed point and 200 psi, 
485 F at the exhaust. 

As indicated in the cross section— 
Fig. 1, this turbine is a single flow 
double shell type machine having 14 
impulse stages. The inner shells are not 
rigidly attached to the outer shells, 
being provided with supports and guides 
to permit radial expansion. The outer 
shells are supported by arms resting 
on the front and middle bearing stand- 
ard. The middle standard is bolted and 


keyed to the foundation sole plate, and 
the unit expands forward toward the 
governor end. The turbine end standard 
carries the thrust bearing and is pro- 
vided with a guide key and gibs so that 
it moves freely on the base underneath 
it. The thrust, being moved with it, 
maintains the relative clearances be- 
tween rotor and stationary part throuch- 
out. 

This turbine is equipped with 10 con- 
trol valves arranged in two groups of 
five each and mounted on the upper and 
lower control valve casings which are 
integral with the top and bottom outer 
turbine shells. Of these 10 valves, six 
admit steam to different sections of the 
first stage nozzle, and four by-pass over- 
load steam to the 4th stage shell. All 
valves are under control of the operator 
governing mechanism which is of the 
centrifugal type driven by the turbine 
shaft through a worm gear. A quick 
closing oil operated stop valve is pro- 






































Fig. 1. Cross section of the 50,000 kw topping turbine. It is a single flow double shell 
machine having 14 impulse stages 
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vided for the steam inlet to the high 
pressure end. This stop valve is tripped 
closed by hand or by the emergency 
governor in the event of overspeed. 
Steam from this stop valve is admitted 
to the upper and lower control valve 
chests by two pipes designed with suit- 
able flexibility. 
Oiling System 

Two main gear type motor driven oil 
umps will be located in the main oil 
tank which will be installed in the base- 
ment. All the oil delivered by these 
pumps passes through oil coolers located 
inside of the oil tank. An auxiliary 
steam turbine-driven oil pump is also 
provided in the main oil tank, and sup- 
plies oil during starting and stopping of 
the turbo-generator. By means of a 
pressure regulator this pump automatic- 
ally comes into operation when the oil 
system pressure drops below a prede- 
termined point. 

In addition a small motor-driven oil 
pump is provided to supply oil to the 


bearings when the unit is on the motor 
driven turning gear. 

For supervisory control this machine 
is equipped with a vibration recorder, 
an expansion indicator, a shell and dif- 
ferential expansion recorder, an eccen- 
tricity recorder, a speed and cam shaft 
position recorder and a back pressure 
regulator. ; 

The generator is hydrogen cooled and 
rated at 50,000 kw, 0.8 power factor, 
62,500 kva, 3600 rpm, 13,800 v. With 
rated voltage and power factor at 15 
Ib hydrogen pressure the generator will 
have a maximum kva output of 115 per 
cent rated kva. 

Hydrogen Cooling 

Four extended surface type hydrogen 
cooler sections are provided and located 
vertically, one at each corner of the 
generator stator outside the core por- 
tion. Water connections will be at the 
bettom and all water gaskets will be 
externally located to prevent leakage 
into the hydrogen space. The cooling 


is accomplished by fresh water which 
is recirculated and in turn cooled in a 
heat exchanger by using salt water. 
Proper equipment is supplied for vac- 
uum treating the oil used in the shaft 
seals. These seals prevent leakage of 
hydrogen along the generator shaft. 
Condensate System 

Condensate from the low pressure 
turbine hotwell pumps is discharged into 
a common header feeding both the two 
remaining open heaters which supply 
the remaining LP boilers and the direct 
contact heaters related to the HP in- 
stallations. The piping is arranged so 
that condensate goes first to the direct 
contact heaters and the excess to the 
open heaters for use in the LP boilers. 
In the condensate header to the direct 
contact heaters are installed vertical 
booster pumps, one for each heater, 
arranged to start up automatically when 
the direct contact heaters go atmos- 
pheric. 

The direct contact heater installed 


Fig. 2. Diagram of the steam, feedwater and auxiliary piping 
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PRINCIPAL EQUIPMENT — 50,000-kw TOPPING TUR BINE GENERATOR — SHERMAN CREEK UNIT NO. 10 


Consolidated Edison Co. of New York 





Turbine 

1 General Electric Co.; 50,000 kw @ 0.8 pf; 
3600 rpm, single flow, double shell, 14 stage im- 
pulse type. Normal steam at the throttle is 1600 
psi and 950 F exhausting at 200 psi and 485 F. 
Generator 

1 General Electric Co.; 50,000 kw, 0.8 pf, 
62,500 kva, 3 phase 60 cycle, 13,800 v, 3600 rpm 
hydrogen-cooled unit, with air-cooled direct-driven 


exciter. 
HEATERS 


Direct Contact Heater 

1 Elliott Co. vertical jet-type counterflow heater 
with twin steam jet air ejectors. Rated capacity 
Jesigned to cond 20,000 Ib per hr of steam 
with 642,000 lb per hr of feedwater to 3 psi 
absolute with effluent temperature of 140.5. F. 
Deaerating Heater 

1 Elliott Co. direct-contact tray type, with 2 
vent condensers. Rated capacity 1,100,000 lb per 





hr, 18 psi absolute with 1000 cu ft water storage, 
dissolved oxygen content not to exceed 0.005 cc 
per liter (Schwartz-Gurney). 
Closed Feedwater Heaters 

2 sets of 3 Foster Wheeler Corp. vertical, 2-pass, 
U-tube Lockhead type heaters with integral hot- 
wells. Each set consists of one 2090 sq ft of 
effective surface, 70-psig heater; one 1910 sq ft 
of effective surface, 195-psig heater and one 2650 
sq ft of effective surface, 390-psig heater. The 
tubes 80-20 cupro-nickel. 


PUMPS 

Condensate Booster Pumps 

2 De Laval Steam Turbine Co. single-stage, 
double-suction type 275 TDH, 20-ft suction lift; 
each pump driven by a Westinghouse C-225 tur- 
bine at 1875 rpm. 
Boiler Feed Pumps 

3 Byron Jackson Co. horizontal, 8-stage double- 
case volute type. Normal full load 460,000 lb per 


——; 


hr, 1800 psig, 222 F, 4150 rpm. Direct connected 
to a General Electric Co. 1685-hp variable-speed, 
condensing, automatic-extraction, mechanical-drive 
turbine with automatic turning device. Steam 200 
psia, 485 F and 4 psia back pressure. 


Salt Water Cooling Pumps 

2 Warren Steam Pump Co., Inc. single-stage, 
double-suction type, each with a capacity of 2000 
gpm against 100 ft total net head including 22 ft 
suction lift. Direct connected to a 75-hp Westing- 
house 1800-rpm motor. 


Hydrogen Cooling Water Pome 

1 DeLaval Steam Turbine Co. single stage 
centrifugal pump; 400 gpm against a T.D.H. of 
75 ft. Driven by a 15-hp, 1800-rpm General 
Electric motor. 
Gland Cooling Pump 

1 Ingersoll-Rand Co. single-stage centrifugal 
pump; 50 gpm against a T.D.H. of 125 ft. Driven 
by a 5-hp, 3450 rpm Westinghouse motor. 





under this project is a vertical Elliott 
Co. jet type counter flow heater 
equipped with twin jet air ejectors, in- 
tegral direct precooler, and surface type 
after condenser. This heater is designed 
to condense 20,000 Ib per hr of steam 
with 642,000 Ib per hr of feedwater to 
3 psia with an effluent temperature of 
140.5 F. 

Two Westinghouse turbine driven De- 
Laval condensate booster pumps, one 
being a spare, take the water from this 
heater and pump it to the deaerating 
heater. The deaerator is an Elliott di- 


rect contact tray type equipped with 
two vent condensers so valved as to 
permit isolation of either one for over- 
hauling, without taking the heater out 
of service. Heating steam at approxi- 
mately 3 psig is supplied from the ex- 
haust of the forced and induced draft 
fan turbines nearby and from the low 
pressure station auxiliaries. High pres- 
sure closed feedwater heater condenser 
returns are flashed into the shell above 
the water level. 

Feedwater at approximately 222 F 
flows from the deaerator to the suction 


of the high pressure boiler feed » umps. 
The elevation of the deaerator is such 
as to maintain a positive suction head 
in excess of 40 psig at the pump center- 
line. As in the previous installation, 
there are three turbine-driven variable 
speed boiler feed pumps—two for full 
load operation and one spare. They are 
Byron Jackson eight-stage pumps incor- 
porating the outer barrel and horizon- 
tally split inner case design. Normal 
full load capacity of each pump is 460,- 


(Continued on page 148) 


Fig. 3. Diagram showing the Station Heat Balance at various loads 
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Exaggerated illustration of ordinary butt 
welded joint. Friction may eventually 
wear down the jagged protrusions carry- 
ing metal particles away in the flow. 


Faithful illustration of modern stream- 
lined inside pipe contour with Patented 
Westport Joint, so smooth it's almost 
imperceptible to touch and sight. 





the smoothness of the Westport Joint. And 
inside humps caused by backing rings, this 
‘Controlled, Two Stage Welding assures inside 
ever seen and further, bondage and strength 
* tells the complete story. Write for it today. 


Pre-fabricoted Carbon & Alley Steel Piping and Installation Service, 
Anywhere * Westport and any ether type of joint « Representatives 
in Boston, New York, Cleveland, Mobile, Los Angeles and Havane. 


MINCHELL 
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Concrete Linings In Steel Stacks 


Characteristics of concrete linings . . 


. Linings are placed in steel stacks to 


protect the steel from corrosion and heat . . . The high efficiency of modern 
power plants has intensified the corrosion problem because of low stack 
temperatures. . . Concrete linings provide necessary protection when calcium- 
aluminate cement and special aggregates are used . . . Old stacks can be lined 


and continued in service . . 


. Simple methods of installing concrete linings 


insure long life for stacks, as shown by experience under severe conditions 


By G. T. HADDOCK, Lumnite Division—Universal Atlas Cement Co. 





INING in a steel stack serves one 

or more of three principal purposes. 
(1) The lining protects the steel from 
corrosion. (2) It provides a refractory 
for high-temperature conditions. (3) It 
insulates the stack, raising the tempera- 
ture of the gas and increasing efficiency. 
Secondary functions of the lining are to 
resist abrasion and to provide structural 
reinforcement. 

Operating conditions indicate the 
characteristics needed in each particular 
lining. Greatest economy in construc- 
tion, operation and maintenance results 
from selecting a type of lining which 
will meet the service requirements with- 
out additional expense for properties 
which are not needed. For example, it 
is not economical to install a refractory 
lining for higher temperatures when gas 
temperature will never be over 500 F. 


Fig. 1. Reinforcing system for concrete lin- 

ing in steel stack. Square nuts welded to 

shell, horizontal rods and wire fabric tied 

to nuts. Industrial power plant stack, 15-ft 

diameter, before placing a 234 in. lining of 
insulating concrete 


Concrete linings allow selection of 
physical qualities because the properties 
of the concrete depend on the aggregate 
and the cement which are used. Also, 
such linings allow for installation of the 
exact thickness which is needed, as the 
thickness is not governed by the use of 
any standard-size units. If the engineer 
finds that a 3%-in. lining is needed for 
insulating effect, a 314-in. lining can be 
installed as easily as one of any other 
thickness. 

The type of cement used in making 
the concrete is determined by the need 
for resistance to corrosion and resistance 
to heat. Resistance to either or both of 
these destructive factors is required in 
the great majority of power-plant 
stacks. For that reason, calcium-alumi- 
nate cement is commonly specified. 

Concrete made with calcium-alumi- 
nate cement is highly resistant to the 
sulphur acids contained in the flue-gas 
condensate which forms on chimney sur- 
faces. The aggregate also must resist 
the acid attack. Siliceous sand meets 
this requirement, but can only be used 


at temperatures below 500 F. Fired- 
clay aggregates, such as crushed firebrick 
and Haydite, are resistant to the cor- 
rosive action and to heat. 

High-Sulphur Fuels Aggravate Corrosion 

The need for corrosion-resistant lin- 
ings wherever sulphur compounds are 
present is generally recognized. The 
high operating efficiency of modem 
power plants results in the reduction of 
flue-gas temperatures and of the volume 
of excess air. As a consequence, stack 
temperatures tend to be below the dew- 
point, condensation is increased, and the 
corrosion problem is magnified. The 
condition is aggravated with high-sul- 
phur fuels because the increased per- 
centage of SOs not only increases the 
acidity of the condensate, but also 
raises the dew-point of the flue gas. 
Yeaw and Schnidman have shown that 
under these circumstances the conden- 
sate may be a fairly strong solution of 
sulphuric acid.’ 

If the flue gas penetrates the lining, 
condensate will form on the steel shell 
and will attack the steel. This effect is 
especially notable where there is an ait- 
space between lining and shell or a space 
filled with porous insulating material. 
Pearson has pointed out that tempera- 
tures within the permeable lining and 
close to the shell will fall below the dew- 
point at certain elevations in the stack. 
The area affected will depend on the 
temperature and composition of the flue 
gas and on load fluctuation during a 
day’s operation of the boilers. Inspec- 
tion of thirty-three brick-lined stacks 
showed evidence of corrosion of the 
steel in all cases, deterioration being 
most marked in the top half of the 
stacks.” 

The solution of the problem is to 
install a lining which is resistant to 
corrosion and which keeps the aggressive 
condensate away from the steel shell. 
This can be done with corrosion-resis- 

1 Jesse S. Yeaw and Louis Schnidman. Dew 
Point of Flue Gases of Fuels Containing Sulphur. 
Power PLANT ENGINEERING, Jan., Feb., March, 
— S. Pearson. Deterioration and Mainte- 


nance of Power Plant Structures. Power PLANT 
ENGINEERING, August, 1943. 
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tant concrete placed in intimate contact 
with the steel. There is then no air- 
space or porous layer between the lining 
and the steel. The concrete lining may 
be cast in place, plastered against the 
shell, or shot on with a cement gun. 
In any case, the steel is not exposed and 
the corrosion-resistant lining provides 
the surface on which condensation oc- 
curs. Close contact between lining and 
steel is maintained during temperature 
changes, so there is no “breathing” to 
draw the acid through the lining and 
onto the steel. 
Special Investigations 

Present remarks on corrosion resist- 
ance apply to power-plant stacks or to 
those which discharge gases from sul- 
phur-bearing fuels. Where corrosive 
agents other than combustion products 
of such fuels are involved, the resistance 
of the lining material must be deter- 
mined by investigation, preferably by 
trial under actual operating conditions. 
In some smelters, chemical and process- 
ing plants, the stack gases may contain 
aggressive agents which will attack 
either the cement or the aggregate in 
a concrete lining. For these unusual con- 
ditions, it is practically impossible to 
predict the resistance of any lining ma- 
terial unless a trial section can be placed 
in the flue or chimney for observation. 

The effect of heat on stacks is as im- 
portant as that of corrosion, but it is 
more easily predictable. The designer 
of a stack generally knows the cycle of 
operating temperatures and he can ‘allow 
for flash temperatures and secondary 
combustion. As a rule, it is not neces- 
sary to provide for temperatures above 
2000 F in power-plant stacks. In fact, 
that temperature is considerably higher 
than need be anticipated in ordinary 
service. Consequently, a high-grade re- 
fractory lining is not needed unless 
called for by special service conditions. 

Concrete for service above 500 F is 
known as heat-resistant concrete. It 
must retain strength under continued 
exposure to heat and must not disinte- 
grate as a result of frequent cycles of 


heating and cooling. Concrete made 
with calcium-aluminate cement and a 
refractory aggregate has the necessary 
heat-resistant properties. This type of 
cement is used for making refractory 
concrete suitable for service at tempera- 
tures much higher than those found in 
power-plant stacks. But concrete with 
a service limit of 2000 F affords the 
greatest economy because of the avail- 
ability of low-cost aggregates. 

Aggregates commonly used for heat- 
resistant linings in stacks are Haydite 
and crushed firebrick. Haydite is an ex- 
panded, burned shale which is widely 
used as light-weight aggregate for struc- 
tural concrete. Crushed firebrick, graded 
to suitable sizes, is the aggregate most 
frequently used with calcium-aluminate 
cement in making refractory concrete. 
So far as stack linings are concerned, 
the principal difference between these 
two aggregates is in the weight and in- 
sulating effect. 

Trap-rock screenings can be used for 
aggregate where weight and insulation 
are not important. Concrete made with 
calcium-aluminate cement and trap-rock 
is good for temperatures up to 1800 F. 
It offers excellent resistance to corro- 
sion and abrasion. Trap-rock has the 
advantage of being an expensive, natural 
aggregate, but in many parts of the 
country it is not obtainable. 

Sand should not be used for aggregate 
when the concrete will be exposed to 
temperatures above 500 F. The volume- 
change of the silica particles when sud- 
denly heated above that temperature 
may cause cracking and spalling. Lime- 
stone aggregates, commonly used for 
structural concrete, are not suitable for 
stack linings, because they are not re- 
sistant to the heat and corrosive action 
of the flue gases. 

Insulation is often an important fac- 
tor in selecting the type of stack lining. 
With the concrete lining, a fairly wide 
range of thermal conductivities is avail- 
able through selection of the proper ag- 
gregate. Haydite concrete, made with 
calcium-aluminate cement, has a con- 


Fig. 2. Three 200-ft stacks at power plant burning acid sludge from oil refineries. Insulating, 
corrosion-resistant concrete linings protect steel under unusually severe conditions 
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ductivity (K-factor) of approximately 
3.0 Btu/hr/sq ft/inch/deg F at a mean 
temperature of 1000 F. With crushed. 
firebrick aggregate, the K-factor of the 
concrete is approximately 7.0. This 
compares with a K-factor of 8.0 for 
fireclay brick at the same temperature, 

The significance of these conductivyj- 
ties as applied to stack linings is in de. 
termining the thickness of lining re. 
quired to minimize the temperature of 
the steel shell and to maintain the tem. 
perature of the flue gas. The thermal 
resistance of a 3-in. thickness of Haydite 
concrete is equal to that of an 8-in, 
thickness of firebrick. As firebrick lin. 
ings generally have an air-space or mor- 
tar between brick and shell, it can be 
conservatively estimated that a 2'4-in, 
Haydite-concrete lining is at least equal 
in insulating value to a lining of 414-in, 
firebrick plus air-space. 

The relatively thin insulating-concrete 
lining allows greater effective area of 
stack for the same diameter of shell, 
In the example mentioned in the preced- 
ing paragraph, the diameter inside the 
concrete lining would be about 7 in, 
greater than the inside diameter of the 
brick lining. For a new stack designed 
with a concrete lining, the size of the 
steel shell can be proportionately re- 
duced. In the case of an old, unlined 
stack in which a lining is placed, the 
insulating effect will tend to raise the 
gas temperature, thereby compensating 
for the reduction in capacity caused by 
the slight reduction in area. 

Weight of the concrete is determined 
by the aggregate. In lining an old, un- 
lined stack which is supported on struc- 
tural members, it may be necessary to 
use light-weight aggregate to reduce the 
dead load, even though the extra insu- 
lation is not needed. Comparison of 
weights of several types of concrete 
lining is given in accompanying Table. 

Abrasion resistance of a concrete lin- 
ing does not ordinarily require special 
consideration in designing power-plant 
stacks. Pearson states in reference to 
power-plant flues that the abrasive ef- 
fect of flue gas is small when not pre- 
ceded by corrosion.” Therefore, a dense, 
corrosion-resistant lining can be ex 
pected to minimize abrasion. The con- 
crete lining has no joints, so another 
starting-point for abrasive action is 
eliminated. Where the flue-gas carries an 
unusually large volume of abrasive par- 
ticles at high velocity, it is advantag- 
eous to use a hard aggregate such as 
trap rock. 

The value of the lining as structural 
reinforcement is incidental to its pri- 
mary functions. But the concrete lin- 
ing is effective in reinforcing the shell 
against ovaling and in dampening vibra- 
tion. In repairing a badly corroded, un- 
lined stack, the strengthening and sta- 
bilizing effect of a concrete lining is 
important. The lining may make it 
possible to salvage a stack which would 
otherwise have to be replaced. 


Installation of Concrete Linings 


The lining is essentially a thin slab 
of concrete in close contact with the 
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With reclaiming chute and elevator linking reserve to 
live storage, the silo of the G-W coal-handling system 
shown here is, in effect, every inch live storage 

from the ground up. 


Completely mechanical, this system handles bituminous 
stoker-size coal from hopper-bottom cars to stoker 
hoppers in boiler room, with minimum labor. It’s in 
service at the Veterans Administration, Fort Custer, Mich. 
The whole design was conceived by G-W ... all 

the mechanical equipment furnished by G-W. 


The G-W plan of centralized responsibility saves time 
and money, speeds the whole project. 


On coal-handling problems like this — or on those 
that vastly differ — the straightest line to efficient 
solution runs right through a Gifford-Wood office. For 
complete engineering service, contact the one nearest you. 
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Fig. 3. Shooting concrete lining in steel stack. Section of 200-ft stack, diameter about 8 ft 


steel shell. The structure may be con- 
sidered as a composite section of steel 
and reinforced concrete. It follows that 
the most important construction detail 
is to obtain an intimate union of con- 
crete and steel. The gunite method has 
been found to be very effective in 
achieving this result. But a tight bond 
with the steel can also be obtained when 
the concrete is cast in place or plastered 
on the shell by hand. For a specific 
installation, the most economical system 
can be determined by considering size 
of stack, thickness of lining, availability 
of equipment and of competent labor. 
As the majority of power-plant stack 
linings are from 2% to 3% in. thick, 
these comments on design and construc- 
tion refer mainly to gunite and plastered 
linings. Cast-in-place concrete is more 
suitable for thicker sections where there 
is sufficient room to allow the concrete 
to be worked tightly against the shell. 
Before installing reinforcing, the steel 
shell should be cleaned to remove rust, 
soot and dirt. In old stacks, it is de- 
sirable to sand-blast the steel. In new 
stacks, the inside surface of the steel 
should not be painted. If a preservative 
coating has been applied, the coating 
should be removed in order to insure 
a tight bond with the concrete. 
Reinforcing usually consists of wire 
fabric attached to hangers which are spot- 
welded to the inside of the shell. Welded 
wire fabric with a 3 by 3-in. mesh is 
preferred. The diameter of the wire 
should be approximately % in. or No. 
10 gage. (Such as A.S. & W. 33-1010). 
The fabric may be either plain or gal- 
vanized. Any similar system of rein- 
forcing may be used, provided that it 
is sufficiently open to allow the concrete 
to fill the space between reinforcing and 
shell without arching or hanging. A 
simple method of placing reinforcing is 
to tie the wire fabric to short lengths 


of 1 by 1-in. angles which have been 
spot-welded to the shell. Special hangers 
have been designed for this purpose. 
but any arrangement that will hold the 
fabric in place and allow for easy in- 
stallation is satisfactory. 

Location of reinforcing in the con- 
crete section is most intportant. especi- 
ally for a high-temperature lining. With 
a 2%-in. lining, the fabric should be 
about one inch from the surface of the 
steel. Care must be taken to see that the 
febric is not placed any closer to the 
inside face of the lining than is neces- 
sary. If it is too close to the hot face 
of the concrete, the steel may reach a 
temperature at which it will be oxidized 
or reduced in strength. For corrosion 
resistance, the steel should have a cover 
of at least 1 in. of concrete. 

Expansion joints are not usually pro- 
vided in concrete linings. Experience 
indicates that the actual expansion of 
the lining is practically the same as that 
of the shell. The reinforcing wire and 
the bond of lining to steel appear to 
take care of differential expansion. 
Cracking or breaking away of concrete 
because of temperature change has not 
been reported after inspecton of any 
concrete-lined stack. 

For a stack lining, the concrete mix 


generally consists of one part of calcium. 
aluminate cement and three parts of 
aggregate, by volume. The sand or pr. 
fractory aggregate must be well graded 
to give a workable mixture which wil] 
yield dense concrete. Aggregate should 
not contain particles larger than % jn, 
For hand-plastered work, it may be 
necessary to add plastic fire clay to im. 
prove the workability of the mix. The 
fire clay should not exceed 10 lb to 
the bag of cement. Other plasticizers 
cannot be used with ¢alcium-aluminate 
cement, as they affect the setting action 
and reduce the resistance to corrosion 
and heat. The lining should be applied 
in a single thickness, without lamina. 
tions. 

One of the advantages of using cal. 
cium-aluminate cement is the speed with 
which it hardens. The concrete gains 
high strength within 24 hr of placing 
But the quality of the concrete depends 
on proper curing at the right time. Dur. 
ing the curing period, the top of the 
stack should be covered in order to 
eliminate draft. The surface of the con. 
crete should be kept moist by sprinkling 

Breechings and flues are lined in the 
same manner as stacks. The gunite or 
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Fig. 4. Sketch of typical concrete lining in 
steel stack, showing simple reinforcing system 


plastered linings are especially conveni- 
ent for installation in curved and taper- 
ing flues, and for multiple flues leading 
into a header. As in stacks, linings re- 
sistant to heat and corrosion are gener- 
ally needed in power-plant flues. Corro- 
sion-resistant linings are particularly 
desirable in flues which pass from the 
boiler house into the cooler outside air. 

For average power-plant service, the 
most important requirements are that 
the lining withstand high temperature 
at the lower part of the stack and be 
resistant to corrosion in the upper por- 
tion. Both requirements can be met by 
installing from top to bottom a single 
thickness of concrete which will resist 
both heat and corrosion. 








WEIGHTS OF CONCRETE LININGS 











Average Average 
Maximum Weight of Weight per Thermal 
Aggregate Service Concrete per Sq. Ft. Conductivity 

Temperature Cubic Foot 2% in. Thick K-factor 

1.3 Mix (Note 1) (Note 2) 
IN oie he ediavets3a 500 F 140 Ib 30 Ib —_— 
Trap MOCK «550656500 1800 F 156 Ib 33 Ib 10.0 
MONEE hs Shai scab 2000 F 110 Ib 23 Ib 3.0 
Crushed Firebrick ..... 2200 F 133 Ib 28 Ib 7.0 








120 April, 


Note 1. For estimating purposes add about one pound per square foot for weight of reihfore- 


ing steel. 
Note 2. Btu/hr/sq ft/inch/deg F. 
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The Filtration 


of Diesel Lubricating Oils 


By J. A. NELSON, Diesel Engineer, Standard Oil Co. (Indiana) 





HE IMPORTANCE of adequate 

filtration of Diesel engine lubricating 
oils is acknowledged by all concerned— 
by engine builders and operators, and 
by lubricating engineers. While there 
is no general agreement on the best type 
of oil filter or the most desirable instal- 
lation, it is significant that oil filters 
are today almost as much a part of a 
complete engine installation as is the 
cooling system. 

The controversy as to which type of 
filter is most desirable is due, in part, 
to the general lack of agreement on how 
clean an oil must be to be considered 
adequately filtered. There are some who 
feel that the filtration of Diesel lubri- 
cating oils ought to “provide a finished 
product that is superior to the original 
lubricant.” In geenral, however the 
problem is considered solved simply by 
maintaining lubricating oil quality 
somewhere near to that of the new oil. 

It is doubtful that a lubricating oil 
filter can do more than clean the oil. 
Essentially, this means the removal of 
such solids as dirt, fuel soot, metal par- 
ticles and oxidized oil particles. The 
removal of oxidation products which are 
insoluble or only partially soluble in the 
oil and which are frequently acidic, re- 
duces the neutralization number of the 
oil. Practically all of the commercial 
filters in use today will do this job 
adequately, providing the most desirable 
filtering medium for the type of lubri- 
cating oil concerned is used; providing 
the filter installation is correct; provid- 
ing the filter is adequate in size for the 
engine and the operating conditions in- 
volved; and providing the filter is 
properly serviced. 


Particle Size 


It is generally considered that the 
presence of any particles larger than 5 
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DIRT PARTICLE 
-0002" 
(5 MICRONS) 
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Fig. 1. Size comparison: Dirt particle—Noz- 
zle cpening—Common pin 
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Fig. 2. Schematic diagram showing shunt and and by-pass systems of oil filtration 
P—Lub Oil Pump; F—Filter; S—Sump 


microns (about 0.0002 in.) in lubrieat- 
ing oil is sufficient to contribute to ex- 
cessive wear. See Fig. 1. Particles 
smaller than this are considered unlikely 
to cause excessive wear. (Five microns 
is considered the maximum size for 
rouge particles used to polish optical 
lenses.) Many authoritative but differ- 
ent opinions exist as to the allowable 
percentage of these solid materials in 
lubricating oil, but in general 0.5 per 
cent by weight is considered the maxi- 
mum desirable limit and 0.2 per cent 
the more desirable limit. Actually, it 
is not uncommon with good filtration 
to maintain total solid limits as low as 
0.05 -:per cent continuously. 

In addition to the removal of solids 
many filters effectively remove water 
from lubricating oil. This is done by the 
use of heating devices connected to the 
engine exhaust or operating from an 
electrical power supply. Some filters in 
addition claim to remove fuel dilution, 
but since the upper distillation range of 
Diesel fuel is somewhat near the lower 
distillation range of Diesel lubricating 
oil, the problem of separating one from 
the other is not too practical. 


Filtering Media 


Filtering media can be divided into 
two general categories: Absorption type 
and Adsorption type. Such inert mate- 
rials as cotton waste, paper, in fact, 
cellulose in any form, as well as inert 
diatomaceous earths, can be considered 
as primarily in the first category. These 
materials, because they are inert and 
because they provide an extremely fine 
straining action, are the type considered 
most desirable for use with Heavy Duty 
type oils. Adsorption type media in- 
clude such activated materials as Ful- 


From a recent paper presented before the Mis- 
souri Valley Electric Association in Kansas City. 


ler’s Earth, Silica Gel., etc., which, in 
addition to providing a fine straining 
action, may selectively remove the more 
polar constituents of an oil due to a 
powerful surface attraction. 

Oil filters employing adsorbent earths 
are entirely satisfactory for use with 
conventional straight mineral oils, and 
unless engine condition is poor, will 
maintain normal oil color and clarity 
over extremely long periods of time. 
These earths are, however, not satisfac- 
tory for Heavy Duty type oils because 
the rate of additive removal is much 
greater with them than with absorptive 
media such as cotton waste. When 
Heavy Duty oils are subjected to fil- 
tration through media of this type, they 
are soon robbed of the additives which 
provide the “plus values” in such prod- 
ucts. In addition, the normal life of 
the filter material is appreciably short- 
ened. In order to keep such filters work- 
ing with Heavy Duty oils, it is neces- 
sary that the filter elements be changed 
much more frequently than when the 
correct type of filter medium is used. 

It should be recognized that Heavy 
Duty oils need not be and cannot be 
restored economically to their original 
clarity by customary filtering equipment, 
because of the high dispersive properties 
they possess. Although the bulk of the 
suspended material can be removed 
readily by absorptive filtration, the re- 
maining suspended material can only be 
removed by extensive laboratory equip- 
ment. There is no real need to restore 
original clarity in these oils because the 
microscopic particles that remain to dis- 
color the oil are too small to contribute 
to excessive wear. 


Filter Installation 


Incorrect installation of the lubricat- 
ing oil filter not only may prevent the 
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“No scale, no corrosion”. ..when 
Permutit controls water quality 


You can speed production at your plant simply by controlling the 
quality of the water you use. It’s the impurities in feedwater that 
cause scaling and corrosion of boilers and steamlines. 


Permutit* removes these impurities before the water enters 
boilers, preventing shutdowns and destruction of equipment. 
World’s largest manufacturers of water conditioning equipment, 
Permutit provides every process for controlling water quality. 


Take no chances . . . keep your boilers “clean as new metal” with 
Permutit equipment. Write about any water problem that you may 
have to The Permutit Company, Dept. PP4, 330 West 42nd Street, hardness and bicarbonates from water. Effluent contains 


New York 18, N. Y. 


PERMUTIT ZEO-KARB* H WATER CONDITIONER removes both 


no incrustants, is reduced in total solids and alkalinity. 
Alkalinity can be adjusted by mixing effluents from a 
Zeo-Karb H unit and a sodium zeolite unit. 


Pp E R Ma U T i T ern 


Manufacturers of ALL types of water treatment equipment 





SOLID CONTENT OF OIL 
PER CENT BY WEIGHT 


100 200 
HOURS OF OPERATION 


filter from providing maximum service 
but may actually prove harmful to the 
engine, causing increased oil consump- 
tion, bearing failures, and other lubri- 
cation problems. Keep this in mind 
when considering the two general sys- 
tems of oil filtration which are in use. 
One is the shunt system, commonly re- 
ferred to as a full flow arrangement. 
The other is known as the by-pass sys- 
tem. Both systems are shown in Fig. 2. 


Shunt System 


In the shunt system, the filter is in- 
stalled in parallel with an automatic 
pressure relief valve which maintains a 
constant pressure drop across the filter 
element. Generally speaking, this re- 
quires more filter capacity per unit of 
engine size than the by-pass system, but 
according to authoritative published 
data, it maintains cleaner oil over a 
longer period of time than the by-pass 
system. See Fig. 3. Through the main- 
tenance of constant pressure on the 
filter medium, adequate filtration is 
maintained over a longer period of time 
as compared with the by-pass system 
where clogging of the filter element ap- 
preciably reduces the flow of oil. The 
generally accepted theory that low flow 
rates provide the best filtration has been 
disproved as a result of test work done 
at the U. S. Naval Engineering Experi- 
ment Station which indicates that the 
rate of solid removal from oil is chiefly 
dependent on the flow rate through the 
filter element. High flow rates subject 
the oil to filtration a greater number of 
times per hour of operation and in this 
way seem to provide maximum clean- 
liness of the filtered oil. The effective- 
ness of the shunt system is, therefore, 
apparently due to the frequency of con- 
tact of the filter medium by the oil. 


By-pass System 

The by-pass system of filtration is 
accomplished by bleeding off a small 
portion of the lubricating oil, passing 
it through a filter and returning it, 
usually to the engine crankcase or oil 
sump. In some instances, advantageous 
use of the filtered oil is made by re- 
turning it to some portion of the engine 


Fig. 3. Curve show- 
ing hours of opera- 
tion plotted against 
solid content of oil 
for shunt and by-pass 
systems 
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throws due to the possibility of over- 
oiling the cylinder in line with this 
journal. I recall one such installation 
where the rings on the over-oiled piston 
stuck in a relatively few hours of oper- 
ation. 

With by-pass filtration, it is normally 
considered adequate to pass 10 per cent 
of the crankcase oil through the filter 
each hour of operation, thereby filtering 
the volume of oil in the system every 
ten hours. These figures are only ap- 
proximate, the actual rate depending 
considerably on engine type and size as 
well as on numerous other conditions. 
Smaller engines operating at higher 
speeds require greater filter capacity 
and a greater proportion of the oil to be 
passed through the filter each unit of 
time. 

Filters should be installed with a 
minimum of piping and should be lo- 
cated where temperatures can be main- 
tained as high as possible (not over 200 
F) to facilitate filtration. Considera- 
tion should also be given to the room 
necessary for servicing the filter which 
surprisingly enough is not done in many 
instances. 

Filter Size 


Three or four years ago the Univer- 
sity of Nebraska prepared a bulletin 
covering its test work on lubricating oil 
filters of many types. One of the con- 
clusions reached was that filter quality 
was principally dependent on filter size. 


Larger filters not only did a better job 
of cleaning the oil but continued to d 
a better job over a longer period of 
time. Good industrial filter installations 
are designed so that the filter medium 
will serve adequately over a 1000 hr 
period. The writer is acquainted with 
one filter installation, which has proved 
extremely satisfactory, where capacity 
is such that the filter medium need only 
be changed every four months on 4 
2,000 hp engine. This covers an operat. 
ing period of approximately 2000 hr. 


Filter Servicing 


After a filter of adequate size has 
been selected, properly installed, and 
equipped with the correct type of filter 
medium, it then remains for the oper. 
ator to service the filter properly in 
order to secure the optimum results, 
If the filter is so designed and installed 
that servicing will be easy, the chances 
are that the operator will service it 
properly. Of course, if replacement of 
the filter medium requires removal of 
numerous cap screws, pipe-lines and fit- 
tings, and, in some instances electric wir- 
ing, the chances are very good indeed 
that the operator will permit the filter 
to run much longer than it should be. 
tween service periods. 

At the time of each filter cartridge 
change, it is important that the interior 
of the filter be thoroughly washed. 
Then, while the filter is open, the engine 
should be started, or the oil pump op- 
erated if by a separate electric motor, 
to determine that the oil flow to the 
filter is normal and that no lines are 
clogged. 

Where filter cartridges or elements are 
dependent on seals of one kind or an- 
other to maintain separation between 
the dirty oil and the clean oil, it is 
necessary that these seals be replaced 
periodically. It is essential that the cor- 
rect amount of material be used when 
filters are packed by hand with loose 
replacement material. In cases where 
this work must be done by unskilled 
employees, it is desirable that the filter 
medium be packed in paper sacks or 
cartons containing the correct amount 
needed. Suppliers of bulk type filter 
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where lubrication through original de- DIAMETER OF BORE, INCHES 


sign is inadequate and the returning 
filtered oil provides additional lubrica- 
tion. Care should be taken that return 
oil is not allowed to flow onto crank 


Fig. 4. Effect of cylinder bore diameter on production of solids in lubricating oil of Diesel 
engines 
Curve is based on average data from two and four cycle engines using additive type and 
straight mineral oils 
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Typical Micromax 
Load Recorders 
with schematic load 
records drawn in, to 
show an up-to-the- 
second load “map” 
for system opera- 
tors. 


LOAD “MAPS” BY MICROMAX 


HEL 
iat 


STATION 1 


STATION 2 


a 


STATION 3 


HELP FIND THE WAY TO AVAILABLE CAPACITY 


A dozen times a day . . . or perhaps a hundred .. . 
Micromax Load Recorders can help decide some detail 
which affects a power system’s efficiency. 


An unexpected load peak develops, for instance. Will 
the extra power be provided on a hit-or-miss basis, from 
whatever generators happen to pick it up? Or will the 
load dispatcher be able instantly to select the correct 
station, and phone the pick-up directions? Obviously, 
everyone concerned prefers the latter method, because it 
draws power from the source which is most efficient under 
the specific conditions of time, place and demand. 


With Micromax Recorders to help, this efficient course 
is easy. The instruments show every station’s instantane- 


ous load, and every tie’s load. And they also indicate all 
available capacities . . . facts which sometimes evade the 
dispatcher’s memory. 


The Recorders thus create what might be called a load 


“Map”. They help the dispatcher to find the route, 


through the system diagram, to the station which has 
available capacity for load increases, or which can best 
drop some load during decreases. 


This “mapping” is an addition to the value which 
Micromax Recorders have, in holding load schedules, in 
proving that they are held, and in the other functions 
which are primarily supervision and management. For 
a complete discussion of the equipment, see Catalog 
N-58-161, or ask an L&N engineer to call. 


LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA. 44, PA. 


mI; LEEDS & NORTHRUP 


MEASURING INSTRUMENTS TELEMETERS 


. Ad N-58-161 (4) 


AUTOMATIC CONTROLS 


HEAT-TREATING FURNACES 
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medium will, upon request, arrange to 
provide their material packed in this 
fashion. 

Most filter manufacturers supply fil- 
ter medium under their own brands, but 
in the event that it is not convenient to 
obtain these branded materials, good 
results can be had by the use of long 
fiber, unbleached cotton waste. Cheaper 
grades of waste may contain fibers of 
rayon and scrap materials that do not 
assist filtration and should therefore be 
avoided. No. 1 cotton waste of ade- 
quate quality can be obtained from 
numerous sources. 

Where Fuller’s Earth is used to filter 
conventional type Diesel oils, it is es- 
sential that the oil be free of water if 
satisfactory results are to be obtained. 
Water in the oil, interferes with the 
action of the Fuller’s Earth and quickly 


reduces the through-put of oil as well 
as the filtering ability of the filter unit. 
Water originating through condensation 
can be eliminated by crankcase ventila- 
tion and maintenance of crankcase oil 
temperatures at 145 F or above. 

Lubricating oils should never be sub- 
jected to high temperatures (that is, 
about 200 F) in order to facilitate their 
filtration. Because of the extremely 
rapid rate of oil oxidation which occurs 
at elevated temperatures, the effective 
life of the oil so treated is appreciably 
shortened and, although the oil may ap- 
pear clear in color, it will show impaired 
oxidation stability when subjected to 
laboratory tests. 

By reducing the temperature at which 
the lubricating oil was reclaimed, engine 
cylinder wall varnish complaints, and 
varnish deposits have, in many instances, 


The Winter Meeting 
of the AIEE in New York 


Winter meeting of the American Institute of Electrical Engineers in New York had 
the largest technical program in the history of the Institute. Dr. Lee DeForest 
awarded the Edison Medal. Electrical show held the same week an added attraction 


F THERE WAS any outstanding 

event at the winter meeting of the 
American Institute of Electrical Engi- 
neers held in New York City the week 
of January 27, it was perhaps the pre- 
sentation of the Edison Medal to Dr. 
Lee DeForest. This presentation was 
made at a general session on Tuesday, 
January 28 by J. Elmer Housley, the 
President of the Institute. 

It seems strange that this award of 
the Edison Medal to Dr. Lee DeForest 
should have come so late. For it is just 
40 years ago that DeForest invented the 
“audion,” the first “amplifying” electron 
tube. This tube laid the foundation for 
the whole vast electronic industry of 


< 


today with all its ramifications into the 
communication field, the power indus- 
try and nuclear physics. While it is 
reasonable to suppose that if DeForest 
had not invented the three-electrode 
tube, someone else would have done 
so, the fact remains that it was De- 
Forest who first conceived the idea of 
controlling the electron current in an 
evacuated tube by an auxiliary elec- 
trode. And so he deserves all the credit. 
Not one of the many Edison Medal re- 
cipients before him deserved the Medal 
more than does Lee DeForest. Now, 
well over 70 years of age, DeForest has 
seen his idea grow from a tiny fragile 
detector of wireless signals into per- 
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been appreciably reduced and in some 
cases eliminated. 

In closing, I should like to summarize 
by repeating that oil filters are desirable 
on all Diesel engines and that most fiJ- 
ters are good providing they are ade. 
quate in size, correctly installed, used 
with the correct filter medium, and 
properly serviced. I should also like to 
emphasize the point that adsorptive type 
filter media should not be used with 
Heavy Duty oils. While no amount or 
type of filtration can correct troubles 
due to engine design, operating methods 
or inadequate lubricants, the combina. 
tion of a good engine, plus good opera- 
tion, plus good lubricants, is definitely 
improved by an adequate oil filter. © 


Illustrations based on paper entitled ‘‘Filtration 


of Diesel Fuel and Lubricating Oils’ by H. y, 
Nutt, Lieut.. USNR, published in the S.AE, 
Journal, December, 1944. 


haps the most powerful force in all the 
world. At 74 Lee DeForest is still keen 
and alert and if he has not acquired 
monetary wealth, his sense of humor 
and his enthusiastic interest in scien- 
tific development gives him a cheer- 
fulness that many a captain of industry 
might envy. His pleasant, friendly 
manner offset the subtle sarcasm in 
his remark in his acceptance speech 
that it was better to be honored late 
than posthumously. 


One Hundred Papers at 26 Sessions 


The winter meeting, as in previous 
years, covered practically every phase 
of modern electrical engineering. The 
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Cross section of the rotor of a liquid cooled turbine generator proposed by Carl Fechheimer. Cooling liquid, which may be water, oil or other 
cooling agent enters hollow shaft at right and passes through passages | and K, between the rotor slots 
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ECONOMIC 
ANALYSIS 


Make a Fuel Investigation to 
determine the coals which 
will be economically avail- 
able to your plant for at 
least the next 25 years, con- 
sidering reserves, produc- 
tion costs, quality and re- 
liability. 


2nd. 


BITUMINOUS COAL 
SPECIFICATIONS 


Make “Bituminous Coal Specifications for 

Combustion Equipment” your “first blue 

print.” Tabulate on this form the average 

quality, characteristics and sizes of at least four 

coals from different producing districts. These 

coals should constitute the range of coals to be 

uy for generating low cost steam during the life of the 

t, 

From these average data establish the Combustion Equip- 
ment Design Factors, using sufficient tolerances to cover nor- 
mal variations in quality. It is a costly error to purchase new 
equipment which is inadequate to burn the range of coals 
economically available. 


MAIL COUPON 


Avoid costly errors 
with any type of 
COMBUSTION 
EQUIPMENT 


3rd. : 
COAL | 
ANALYSIS 


Select representative mines in the pro- 


price 
plant to use efficiently the coals that have the best com- 
petitive future. 


FAIRMONT LOW FUSION COAL MEETS EVERY REQUIRE- 
MENT FOR LOW COST STEAM GENERATION 


... it can be burned economically in any equipment properly 
engineered for its use . . . huge reserves extend the avail-" 
ability of this coal into the far distant future . . . it usually 
represents “the best value for the fuel dollar” for long range 
planning . . . engineering to use FAIRMONT COAL assures 
the lowest overall steam cost for the life of the plant. 


FAIRMONT COAL BUREAU, Chanin Bldg,. 122 E. 42nd St., New York 17, N.Y. 


1, Return this coupon fo copy of the form “Bituminous Coal Specifications for 
Re ake ues i Reference Bulletins. 1. [) 2. () (Indicate 


2. Place my name on the mailing list for Fai t Coal B 
desires by checking squares. ) 





Combustion Equipment.” 
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technical program was the largest in 
the history of the Institute. The pro- 
gram was comprised of 26 technical 
sessions presenting about 100 papers 
and 16 technical conferences. As an 
innovation the Edison, the John Fritz 
and Hoover Medals were presented in 
general sessions in the afternoons co- 
ordinated with technical sessions ap- 
propriate to the fields of achievements 
of the medalist. In previous years, it 
may be recalled, the Edison Medal at 
least was always presented at a gen- 
eral evening session. For the first time 
since the war, a group of inspection 
trips were arranged to plants and 
points of interest closely allied with 
the subject matter of several sessions. 
On the social side there was a Smoker 
at the Commodore Hotel on Tuesday 
evening, the second day of the conven- 
tion. As an added attraction this year, 
during the entire week of the conven- 
tion an electrical show was in progress 
at the 71st Regiment Armory at Park 
Avenue and 34th Street in New York. 
This show was staged and managed 
entirely by the International Exposition 
Co. and it proved of considerable in- 
terest to many of the engineers. 


Basic Sciences 


Among the conference sessions some 
of the most interesting were those hav- 
ing to do with basic sciences and large 
scale computing devices. There were 
several sessions dealing with basic 
sciences. The first of these was a con- 
ference on energy sources held on 
Wednesday, January 29. This was the 
first of a series of conferences on meth- 
ods of producing electric power. It was 
sponsored by the Committee on Basic 
Sciences. The great impetus given to 
new methods of supplying electric 
power by developments in nuclear 
energy makes it necessary that all 
known methods of producing electric 
power should be reviewed in the light 
of present day knowledge. It was the 
purpose of this session on energy 
sources to discuss these various meth- 
ods. For purposes of classification, the 
known means of electrical energy gen- 
eration were divided into the following 
ten classes: Electromagnetic; Thermo- 
electric; Electrostatic; Electrochemical; 
Piezoelectric; Contact electricity; Emis- 
sion phenomena; Pyroelectric; Mag- 
netostrictive; and Earth potential. 


Large Scale Computers 


As already mentioned, another very 
interesting conference was that on 
large scale computing devices held on 
Thursday afternoon. Those of us who 
only hear of the large calculating ma- 
chines such as are installed at Harvard 
University, MIT and the University of 
Pennsylvania, have only the vaguest 
notions of what these devices are or 
how they function. 

It was, therefore, of intense interest 
to attend the session on Thursday af- 
ternoon, immediately after the presen- 
tation of the Hoover Medal to Dr. 
Vannevar Bush, on large scale comput- 
ing devices. This session was a con- 
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ference arranged by the Committee on 
Basic Sciences for the purpose of ac- 
quainting those who have a definite 
interest in these devices with their 
general characteristics. The develop- 
ments in this field during and since the 
war have been tremendous and while 
it is true many people are familiar in 
a general way with the facts that such 
computers have been and will be made, 
the status and field of usefulness of the 
various types and what to expect in the 
near future is largely a matter of spec- 
ulation. 

Some of the machines now in oper- 
ation, such as the one at the University 
of Pennsylvania were built for specific 
purposes, and while they can be used 
for other types of calculations, they 
have certain limitations. 

Some of the machines now in course 
of design and construction will remove 
some of the limitations of the existing 
machines, but all of them still require 
a good deal of effort on the part of the 
operators in setting up the problem. 

A point of particular importance in 
connection with the use of calculating 
machines was stressed by Professor 
Aiken of Harvard University. That was 
in regard to the training of personnel 
in using the machines. Professor Aiken 
said that if all the large scale calculat- 
ing machines in development today 
went into operation, there would not 
be enough personnel in this country 
to run them. 

Radar Technique in Industry 

At the session on Industrial Instru- 
mentation and Control, W. D. Cockrell 
of the General Electric Co. presented 
an interesting paper describing radar 
technique in industrial control. As Mr. 
Cockrell pointed out, for a long time 
industrial electronic engineers and 
communication engineers have felt that 
their circuits and techniques had little 
in common, that the one dealt with low 
frequencies and high power whereas 
the other dealt with high frequencies 
and often with signals of extremely 
small power. However, with the de- 
velopment of such special communica- 
tions fields as radar and loran, it has 
been found that many new circuits 
have been adopted in the communica- 
tion field which are also quite useful 
in the industrial field. Therefore, it is 
highly desirable that the progressive 
electronic engineer in either field keep 
close contact with developments in the 
other so he may take advantage of 
those which he may best use. 


Modern Light Sources 

Of particular interest to the illumi- 
nation engineers, was the symposium 
on limitations of light production on 
Wednesday afternoon. At this sym- 
posium three conference papers were 
presented—one on Incandescent II- 
luminants by R. G. Slauer of Sylvania 
Electric Products, Inc.; Vapor Lamp or 
Discharge Sources was the subject of 
a paper presented by Dr. H. C. Rent- 
schler of the Westinghouse Electric 
Corp.; and finally Fluorescent Sources 
were discussed by R. N. Thayer of the 


General Electric Co. In discussing In- 
candescent Illuminants, Mr. Slauer 
pointed out that the mechanical equiy- 
alent of light was 620 lumens per watt. 
In other words, that is the most light 
that one could possibly expect to get 
from the expenditure of a certain 
amount of power. This figure, how- 
ever, is not attainable in practice, due, 
first, to the inefficiency of our lighting 
units and, second, to the limitations on 
lighting imposed by the human eye, 
Mr. Slauer pointed out that you could 
only attain efficiencies of from 200 to 
620 lumens per watt if you could get 
people to accept different color illumi- 
nants. People inevitably compare all 
artificial light sources with that of the 
sun which, of. course, is white light, 
Since the sun is the criterion by means 
of which all other illuminants are 
measured, it is difficult to get people to 
accept illumination of different color 
even though such illumination may be 
much more efficient than white light. 

Mr. Slauer pointed out that despite 
all the improvement in the incandes- 
cent lamp, the average efficiency of in- 
candescent lamps is still only between 
2 and 3 per cent. Nevertheless he said 
that the illumination engineers did not 
have to apologize for this low efficiency, 
for even with all the possible improve- 
ments that could be made in incandes- 
cent lamps the efficiency would still 
only be around 3 per cent. As he 
pointed out, with so many billions of 
incandescent lamps in use even an in- 
crease of a very small fraction of a 
per cent means a great deal to the 
world as a whole. 


Liquid Cooling of Generators 


Of interest to the designers of tur- 
bine generators, was the paper by Carl 
J. Fechheimer on the Liquid Cooling 
of A-C Turbine Generators. 

The foresight of a number of engi- 
neers a little less than a quarter of a 
century ago led to the successful de- 
velopment of the hydrogen cooled tur- 
bine generator. Until some 15 years 
ago, many operating and manufactur- 
ing engineers were skeptical about the 
safety of hydrogen as a cooling me- 
dium. Today these fears are dispelled 
and practically every large turbine 
generator built recently in the United 
States is hydrogen cooled. 

As Mr. Fechheimer pointed out, by 
contrast present day engineers look 
askance at the idea of liquid cooling 
especially for the rotors of turbine 
generators. 

From the standpoint of gains to be 
achieved provided the mechanical dif- 
ficulties can be overcome, it is at least 
as large a step from the hydrogen 
cooled to liquid cooling as it was from 
air to hydrogen cooling. Mr. Fech- 
heimer’s paper covered the gains to be 
expected and he proposed methods of 
surmounting the mechanical difficul- 
ties. His paper was almost entirely 
non-mathematical, although a great 
deal of time had been given to calcu- 
lations of 100,000 kva, 80 per cent power 
factor generators at 1800 and 3600 rpm. 
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The Federal Shipbuilding and Dry Dock Co. 
ENGINEERED for the FUTURE 


/ 
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@ During the critical shortage of steel, the Federal Shipbuilding 
and Dry Dock Company of New Jersey installed a Thermix 
Stack with provisions for a dust collector at a future date. A 
| Thermix Fan Stack with both a side and bottom inlet 
e FB was used. The side inlet was blanked off for use in 
¢ the future installation of the dust collector; the bottom 
i a inlet was directly connected to the boiler outlet. This 
= ee a js a 
ere) = temporary breeching, from the boiler to the ID fan, 
7 l is indicated in the illustration by dotted lines. 
Me ORIGINAL BREECHING Now that steel is available, the Thermix Tubular 
4 Dust Collector has been added to the original 
stack installation. Placing it in operation necessi- 
SET TRE tated only the removal of the duct from boiler 
=> to stack and connection of collector to boiler 
SS and side inlet of the fan. The original bottom 
inlet of the fan was then blanked off. 
Thermix collectors have the distinct advantage 
of both flexibility and extremely high collection 
efficiencies over a wide range. 
Call on our project engineers, the Thermix 
Corporation, for more detailed information on 
how your plant equipment can be designed and 
installed to permit future additions. 


THE THERMIX CORPORATION 


Project and Sales Engineers 
FIRST NATIONAL BANK BLDG. GREENWICH, CONN. 
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PRAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN. 
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Hell Gate Boiler Operator 


Observes Water Level by Television 


FIRST KNOWN application of television as an aid to 
power plant operation has been in use for 9 months 
at Hell Gate Station of Consolidated Edison Co. of New 
York. This application is to observe the water level in 
one of the new large steam generating units and trans- 
mit the level indication, as actually seen in the boiler 
water gage glass, to the central boiler control room 325 
ft away. The water column and control room are 
separated also by eight floors, a building wall and 
various other obstructions. 

The device, known as the Utiliscope, was discussed 
briefly in Engineers’ Preview March issue, page 7, and 
the accompanying views show how it is installed. It 
is a development by Diamond Power Specialty Corp. 
and Farnsworth Television & Radio Corp. 

The Utiliscope shows on a screen a televised picture 
produced by 60 image fields. There is no measurable 
time lag between transmission and reception of the 
image. The Utiliscope is compact, weights 121 Ib, in- 
cludes camera with deflection unit, two small power 
units and the monitor or viewer. Electron tubes are 
standard types, easily available. The image dissector is 
a cold-cathode pick-up tube employing an electron 
multiplier for amplification of image, which provides 
clear color contrast. When used wth a bi-color water 
column, for example, red and green are presented on 
the monitor as white and black. The lens is easily 
adjustable and can be locked in place. 


Fig. 1—Right. View in central boiler control room at Hell 

Gate, where monitor of Utiliscope, mounted at left of 

instrument panel, shows actual image of water level 
transmitted from water level gage 325 ft away 


Fig. 2—Below. View at boiler drum level showing 
Utiliscope camera unit focused on boiler water level gage 


A standard 300 watt spotlight may be mounted to supply illumination for the 
pick-up unit. Aside from this, power requirement for the Utiliscope is 245 watts. 
It is designed for 110-v, 60-cycle single-phase operation but can be supplied for 
50 or 25 cycles and other voltages. It is also designed for continuous operation 
at 150 F room temperature. For easy servicing, each unit may be removed from 
the cabinet and serviced without disturbing other parts. 








Fig. 3. Enlarged view 
cf monitor. Screen 
can be seen through 
angle of 160 degrees. 
Focus, brilliance and 
contrast can be ad- 
justed with screw- 
driver and locked 
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XUM 


treating oil to reduce acidity * 


cleaning turbine oil systems * 


replacing turbine oil ..... * 


FOR EIGHTEEN YEARS Nonpareil has had two un- 
usual characteristics. It is refined so that all asphaltene- 
formers are removed. That takes out one deposit- 
forming element.Then inhibitors are added to prevent 
acidity formation. This eliminates another source of 
sludge trouble. In addition, Nonpareil contains anti- 


corrosion and anti-foaming agents. 


Together, these qualities have made Nonpareil 
unique in the turbine oil field—#t is guaranteed for 
the life of the turbine against excessive acidity increase. 


You can forget turbine oil system cleaning and oil 


TOTAL * 





with WONPAREIL 
Turbine Oil 


maintenance problems once you have installed Non- 


pareil Turbine Oil. 


Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois. 


VONPARETL 


TURBINE OIL 





STANDARD OIL COMPANY (INDIANA) (“iy 


| 











7 
TANOLITH — 





*Lithium-soap greases 


| «one grease 
_ does more jobs 


HERE Is a new type of grease that offers interesting possibilities 
for improving lubrication on many applications in your plant. 
Stanolith Greases are an outgrowth of the lithium-soap greases 


developed during the war to meet severe conditions in the lubri- 





cation of ordnance and aviation equipment. They are outstanding 
not only because of their many unusual performance character- 


istics but because these characteristics are combined in two grades. 
Stanolith Greases provide two unusual benefits: 


1. They reduce the number of grades and brands of grease 


needed. 
2. They minimize the danger of applying the wrong grease. 


Other advantages you can secure from Stanolith Greases may 
be suggested by the qualities listed at right. A Standard Oil 
Lubrication Engineer will be glad to discuss applications 

in your plant where Stanolith Greases will reduce main- 


tenance or improve operation. 


Call the nearest local Standard Oil office or write 910 South 


Michigan Ave., Chicago 80, IIl., for the Engineer nearest you. 


STANDARD OIL COMPANY (INDIANA) |i 








CRYSTOLON 


CRYSTOLON is the Norton Company trade- 

mark for silicon carbide. Silicon carbide, 

produced in the electric furnace quite ex- 

tensively as an abrasive, is also an excep- 

ye ogee A pn gpg ed Baeagyer gin CRYSTOLON Hollow Blocks are specially designed for the 
CRYS. scientific construction of air cooled walls in boiler furnaces. 

fractory bond are used to make In addition to their unique design, these blocks (like 

TOLON shapes which find successful use CRYSTOLON Bricks for solid walls) possess the four basic 

in boiler furnaces. outstanding qualities of silicon carbide. The result is low- 

ered boiler lining cost: 


(1) Unusually high refractoriness. Bonded CRYSTOLON shapes are successfullly 
used at temperatures up to 2900°F. (1595°C.). 


(2) Resistence to slag action. The action of molten slag is tough on any refractory— 
but CRYSTOLON blocks and bricks are made so dense that slag will not take 
hold by penetration. 


(3) Resistance to clinker adhesion. CRYSTOLON blocks and bricks are designed to 
reduce the adhesion of clinkers to a minimum. If clinkers do adhere to a limited 
extent, they are easily removed without any damage to the surface of the block 
or brick. 

(4) Resistance to abrasion. Silicon carbide is an abrasive material of extreme hard- 
ness and, therefore, CRYSTOLON blocks and bricks show remarkable resistance 


to abrasion—including that caused by the moving fire bed of a stoker-fired 
furnace. 


CRYSTOLON air cooled blocks are designed as a full block having a 9” base or as a half 

block with a 442” base. They have a definite relation to the standard 9” CRYSTOLON 

straight brick and can be used in conjunction with it. In addition there are modifications 
of the 9" brick shapes, provided with standard tongues and grooves, for use in con- 
junction with the blocks as both headers and stretchers. The blocks are made with 
either a blank face or a perforated face having two or four holes. 
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Let Johns-Manville Packing Engi- 

neers guide you in choosing the right 
packing for your job. You'll find their 
recommendations in the J-M Packing 


Catalog, available on request. Write 
today for your free copy. 


Are you looking for a packing that will stay on the job longer 
—withstand today’s high temperatures, pressures and speeds? 


Whatever your problem, there’s a J-M Packing to solve it 
efficiently and economically. Known to three generations of 
packing users, Johns-Manville Packings are designed for 
long, trouble-free service. Remember, it’s not the packing, 


it’s the repacking that’s really expensive. 
uM 
Johns-Manville . 


PACKINGS & GASKETS 


See the Johns-Manville Distributor in your terri- 
tory, or write to J-M, Box 290, New York 16, N. Y. 
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FLUID FLOW LAB OFFERS 
RESEARCH, TEST FACILITIES 


To meer the need for testing, developing 
and original research on fluid flow devigs 
and flow engineering problems, Derby. 
shire Machine & Tool Co., announces 
availability of its well staffed Fluid Floy 
Laboratory. In operation for a number of 
years, this Laboratory has expanded jt; 
facilities to permit offering these services 
to industry. 

Fully et with steam, air, ani 
water facilities, the Laboratory is als 
adaptable for the handling of many othe 
fluids. Accurate flow measuring instry. 
ments, thermometric equipment, pressure 
measuring devices, and other apparatus 
are so coordinated that — Oe com- 
bination of facilities may used as re- 
quired. In conjunction with the labora. 
tory, complete experimental shop facili. 
ties are available for the fabrication of 
special parts and complete working 
models. 

All activities are under the direction of 
A. E. Rei dt, former staff member at 
MIT, who is assisted by experienced tech- 
nicians. Inquiries may be addressed to 
Fluid Flow Laboratories, Derbyshire Ma- 
chine & Tool Company, 5252 Belfield 
Avenue, Philadelphia 44, Pennsylvania. 


ASME BOILER 
CONSTRUCTION CODE 


Tue Bomer Code Committee of The 
American Society of Mechanical Engi- 
neers announces that its special commit- 
tee to revise section VIII of the ASME 
Boiler Construction Code (Unfired Pres- 
sure Vessel Code) has just completed its 
work and has submitted a report to the 
Boiler Code Committee in draft form as 
a proposed revision of Section VIII, dated 
January 1947. 

One of the outstanding features of the 
new draft is the development of a more 
logical arrangement of material, which 
closely follows that in the API-ASME 
Unfired Pressure Vessel Code: The basic 
minimum requirements are essentially 
those established in the alternate rules 
for unfired pressure vessels, issued as a 
part of the 1944 addenda to the code. Be- 
sides improved arrangement, the pro- 
posed revision embodies the following 
additional features: (1) Improved and 
extended rules for the design of formed 
heads under internal and external pres- 
sure; (2) provision for the design of 
cylindrical shells under external pressure 
at elevated temperature; (3) joint effi- 
ciency for fusion welded vessels estab- 
lished on a premium basis; (4) spot ex- 
amination of fusion-welded vessels as a 
minimum requirement; (5) incorporation 
of a non-mandatory appendix as a guide 
for the inspection of vessels in service. 

The Boiler Code Committee invites all 
interested persons to review the pro- 
posed revision and to submit comments 
thereon to the committee. The new draft 
is obtainable from J. W. Shields, secre- 
tary of the committee, A.S.M.E., 29 West 
Pe Street, New York 18, New York, at 

per copy. 

The committee plans to hold several 
public hearings on the proposed revision 
of Section Vill before final considera- 
tion for adoption. The first hearing has 
been tentatively scheduled for Houston, 
Tex., on May 1, to be followed by an- 
other in Los Angeles, Calif., on May 1. 
Those interested are invited to attend 
and to participate. Further information 
concerning these hearings may be ob- 
tained from the secretary of the com- 
mittee. 

It should be noted that the proposed 
revision in no way affects the forthcom- 
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ing issuance of the 1946 edition of the 
Unfired Pressure Vessel Code. There is 
no indication at present as to the date 
of final adoption of the proposed revi- 
sion. 

PUBLIC SERVICE CO.’S 

NEW 100,000 KW UNIT 


CoNSTRUCTION of a third 100,000-kw gen- 
erating unit for installation in its new Se- 
waren Generating Station to meet the peak 
load forecast for 1950, has been authorized 
by Public Service Electric and Gas Co, The 
new installation, estimated at $12,000,000 
brings to $38,000,000 the total cost of the 
new generating station. 

Construction work is now under way on 
the initial step in the project, which includes 
two 100,000-kw units scheduled for opera- 
tion in the Fall of 1948. 

The newly-authorized equipment will be 
similar in design to that which has been pur- 
chased for the first two units. It will include 
a 100,000-kw, high-pressure, high temperature 
turbine, with a semi-outdoor type boiler, and 
the necessary auxiliary apparatus, and trans- 
formers and electrical equipment for making 
the generator output available on the 132,000- 
v transmission system. 

Because of the abnormally long delivery 
schedules now required for all major appara- 
tus, construction work is being released at an 
early date, to assure completion of the in- 
stallation in ample time to meet the load re- 
quirement. 

Since 1925 Public Service has been carry- 
ing forward a comprehensive plan of linking 
its generating stations in the Newark-Jersey 
City area and at Burlington with major in- 
dustrial load areas throughout its territory 
by means of high-voltage transmission tower 
lines. These lines now extend from Jersey 
City as far south as Camden and westward 
to Roseland, where they interconnect with 
the transmission systems of other electric 
companies in Pennsylvania and New Jersey. 


ORGANIZATION CHANGES 
AT DETROIT EDISON 


ORGANIZATION changes in Detroit Edison’s 
production department have been announced 
by Walker L. Cisler, chief engineer of power 
plants and are as follows: George A. Porter 
as assistant chief engineer of power plants, 
succeeding Walter D. Drysdale who retires 
after 42 years of service with the company. 

Robert M. VanDuzer, Jr., has been ap- 
pointed operating engineer of power plants. 
Virginius F. Brown has been appointed me- 
chanical maintenance engineer of power plants. 
Henry E. Macomber has been appointed 
mechanical engineer of power plants respon- 
sible for following new construction. 

William W. Brown is appointed engineer 
production-projects to assist Mr. Macomber 
in this work. Frank Nitzberg is appointed 
personnel assistant to chief engineer of power 
plants. William A. Hirt’s title becomes engi- 
neer-production, load scheduling, and he con- 
tinues in charge of load allocation to power 
plants. : 

Other staff members of the production de- 
partment include W. A. Carter, technical 
engineer of power plants, George A. Chatel, 
engineer production-statistical-clerical; Aaron 
N. Simmons, electrical engineer of power 
plants. 


OIL AND GAS POWER 
CONFERENCE 


ARRANGEMENTS are rapidly being completed 
for the 19th Annual Conference of the Oil & 
Gas Power Division of The ASME, scheduled 
for Cleveland May 21-24, 1947. The Hotel 
Statler, in that city, will serve as the Con- 
ference’ Headquarters. 

Registration will take place the morning of 
opening day, Wednesday, May 21. There- 
after, Technical Sessions are planned on the 
following subjects. Fuel Supplies for Internal- 
Combustion Prime Movers (liquids, commer- 
cial gases, by-product gases); Bearings (types, 
features, performance); European Develop- 
ments in Internal-Combustion Machinery; and 
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to get the 
RIGHT PACKING 


Johns-Manville 
Packings 


The sign above marks the . 
supply house where you'll 
finda man whounderstands 
packing and packing 
problems...who will help 
you select the right pack- 
ing for your job and fill 
your order promptly. 


You'll find that your Johns-Manville Distributor has a 
large and varied stock of Packings awaiting your choice. 
Where packing for a special service is required, he will 
see that your needs are met quickly. 

Call on your J-M Packing Distributor today...he is one of 
over 400 industrial distributors who stock Johns-Manville 
Packing in many forms and styles. And he is headquarters 
for many other essential industrial supplies. When you want 
the right packing or other supplies, see him for 
what you need when you need it. Ms 


Your Johns-Manville 


PACKING DISTRIBUTOR 

















there is 


THE ONLY FORGED STEEL UNION 
WITH TWO BRONZE SEATS 
Made to A. A. R. design. 600 Ibs. 
S.W. P.-2000 lbs. C. W. 
unions have extra heavy ends and nut, 
with the nut threads permanently lubri- 
bronze seats are completely 


cated. The 


P. HYDRO 


oy : GED 
STEEL 
UNIONS 





. Petro 
AMERICA’S MOST 


UNIVERSALLY USED UNION 


PETRO unions have integral 
steel to steel seats. Made to 
A. A. R. design. 600 lbs. 
S.W. P.-2000 lbs. C. W. P. Extra 
heavy ends and nut with nut 
threads that are permanently 
lubricated. The seats are ma- 
chined and cold rolled. 

A PARTIAL LIST OF 
PROVEN SERVICES 
Pressures from a vacuum to 3000 
lbs.: Temperatures from 100° 
below zero F. to 1000° above 
zero F.: On Steam, Gas, Air, Oil, 
Gasoline, Ammonia, Chemicals, 
and any service in which Steel or 

Wrought Iron Pipe is Used. 





fused to the steel and are then machined 
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SIZES %" TO 3° 


WRITE FOR PAMPHLET AM-67 * ORDER BY TRADE NAME FROM YOUR JOBBER 


ORIGINATORS 


AND PIONEERS 


SIZES “%" TO 3 


Mark A.A.R. 
AMERICA’S FIRST STEEL UNION 
The MARK A. A. R. unions have bronze 
to steel seats. Made to A. A. R. specifica- 
tions. 600 lbs. S. W. P.-2000 lbs. C. W. P. 
MARK A. A. R. unions have extra heavy 
ends and nut with the nut threads perma- 
nently lubricated. The bronze seat is com- | 
pletely fused to the steel and then ma- 

chined and cold rolled. 


OF FORGED STEEL UNIONS 


CLAYTON MARK & COMPANY 


1900 DEMPSTER STREET 











* EVANSTON, ILLINOIS 
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Fundamentals of Combustion and Routine 
Use of the Pressure Indicator. 

Ample time is to be allowed for plant jp. 
spection trips. The social aspects of the Cop. 
ference center about the dinner, planned fo 
Thursday, the 22nd, a number of social hours 
and an informal evening get-together. , 

Manufacturers’ exhibits will play a prom. 
inent part. Advance interest in this educa. 
tional feature, which has grown in scope and 
value year after year, indicates that many. 


facturers of engines and related equipmen: 


will display a greater variety of items than 
ever before. J. M. Clark has been appointed 
Exhibit Secretary and will handle all details 
pertaining to exhibits. 

Pending announcement of final details, it js 
urged that those planning to attend the Cop. 
ference make room reservations promptly with 
Hotel Statler, prior to May 1, 1947. 

George Codrington, prominent Cleveland 
industrialist and manager of the Cleveland 
Diesel Division of General Motors, is Honor. 
ary Chairman. Heading the overall commit. 
tee on arrangements is Lee Schneitter, O & GP 
chairman. L. N. Rowley, Jr. is chairman of 
Meetings and Papers committee and C, F. 
Foell, Division secretary, is in charge of 
publicity. Locally, the committee is 
assisted by P. B. Jackson, an associate of the 
Division’s Executive Committee, and Edward 
Crankshaw, chairman of Cleveland Section of 
the ASME. 

(Continued on page 192) 


COMING 
EVENTS 


Power Conference—1947 annual meet- 
ing, Midwest Power Conference; to be 
held March 31, April 1 and 2 in Chicago, 
with headquarters at the Palmer House. 

Society for Experimental Stress Anal- 

sis—Annual meeting of the SESA; to be 
eld May 15 through 17, with headquar- 
ters at the Hotel Stevens, Chicago. 

American Society of Lubrication Engi- 
neers—Second annual convention of the 
ASLE; to be held May 17 a 19, 
with headquarters at the Hotel William 
Penn in Pittsburgh. 

Oil and Gas Power Division of ASME 
—The 19th Annual Conference of the Oil 
and Gas Power Division of the : 
to be held in Cleveland, May 21 through 
24, with headquarters at the Hotel Statler. 

Stoker Manufacturers—Annual meet- 
ing of the Stoker Manufacturers’ Associ- 
ation to be held June 8K, 17 and 1% 
headquarters to be at Lookout Mountain 
Hotel, Lookout Mountain, Tenn. 


National District Heating Association 
—38th Annual Meeting of the NDHA; to 
be held June 16 through 19 with head- 
quarters at the Ambassador Hotel, At- 
lantic City, NJ. 

ASTM—1947 Annual Meeting; to be 
held in Atlantic City, June 16 through 
20, with headquarters at Chalfonte-Had- 
don Hall. 

National Power Show—National Power 
Show and Mechanical Exposition; ann’ 
meeting sponsored by the National Asso- 
ciation of Power Engineers to be held 
in Boston, August 25 through 28, with 
headquarters at the Hotel Statler. 

Instrument Society — Instrument So- 
ciety of America annual meeting; to be 
held the week of September 8, 1947, with 
headquarters at the Stevens Hotel, Chi- 
cago. 

Instrumentation Conference — Instru- 
mentation Conference and Exhibit for 
1947; to be held the week of September 
8, with headquarters at the Stevens 
Hotel, Chicago. 

Refrigeration and Air Conditioning Ex- 
position—Fifth All-Industry Exposition, 
to be held January 26 through 29, 1948 
with headquarters at Cleveland Public 
Auditorium, Cleveland, Ohio. 
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CHARLES R. NEFF 


CHARLES R. NerFr, co-founder of The 
Neff & Fry Co., Camden, Ohio, died at 
the age of 74 on January 4. He and M. R. 

began to manufacture concrete farm 
silos back in 1916. Four years later, the 
company expanded its activities to in- 
clude the manufacture of commercial 
and industrial storage bins of both 
monolithic and concrete construction. 

When Messrs. Neff and Fry started 
making farm silos, they were both rural 
mail carriers, handling the silo work in 
their spare time. During the ensuing 30 
years, the business has grown to na- 
tional scope. y ; 

Mr. Neff was President of the First 
National Bank of Camden, in addition 
to being Treasurer of The Neff & Fry 
Co., at the time of his death. He was an 
elder of the Presbyterian Church and 
had membership in various lodges, in- 
cluding the Masons, in which he held 
the Scottish Rite Degree. 


GEORGE H. DYER 


Georce H. Dyer, for many years 
power supervisor of Oxford Paper Co. 
at Rumford Falls, Maine, died after a 
brief illness on February 4 at the Rum- 
ford Community Hospital. 

Mr. Dyer was born in Everett, Massa- 
chusetts, on May 5, 1900, and was grad- 
uated from Massachusetts Institute of 
Technology in 1922. After a period of 
employment in the operating depart- 
ments of the Narragansett Electric Co., 
Providence, R.I., and the Duquesne 
Light Co., Pittsburgh, Pa., he went to 
Rumford Falls in 1926 as the personal 
representative of the late Professor 
Miller who was then consultant to the 
Oxford Paper Co. 

At the conclusion of the construction 
then under way, Mr. Dver remained 
with the paper company in charge of 
operation of their extensive steam and 
power generating facilities. He trav- 
eled much in connection with the in- 
vestigation of power problems and was 
widely known »mon* vower and paper 
milf engineers throughout the East. He 
is survived by his widow, Adelaide 
Hopkins Dyer, to whom he was married 
in Rumford on June 24, 1933, and by 
his daughter, Mary Ann Dyer. 


JOSEPH F. WINKLER 


JosepH F. WINKLER, well known regis- 
tered professional engineer, who spe- 
cialized in refrigeration, died suddenly 
on January 16, 1947, in his office, 6709 
Musgrave Street, Philadelphia, Penna. 

was a descendant of a long line 
of engineers, and was the son of the 
late Theodore E. Winkler, who was 
among the first to introduce mechanical 
refrigeration into the United States, and 
also originated the evaporative double 
pipe condenser in common use today. 

Mr. Winkler was constantly in touch 
and on the alert for modern methods of 
refrigeration. He also designed and 
built much apparatus for special appli- 
cations that could not be purchased on 
the market here or elsewhere; this was 
also one of his specialties, and only re- 
cently before his death, he designed and 
(Continued on page 150) 
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H... is a TROY- 
ENGBERG STEAM ENGINE that 
started out on the second team but just 

wouldn't stay there! This 10” stroke Type E vertical unit 
hooked up to a well-known ice machine was installed in SIEBEN’S 
BREWERY CO., CHICAGO as a standby unit for a large horizon- 
tally driven machine. After a test run it was discovered that the 
TROY-ENGBERG unit could carry the load with the same or less 
steam consumption than the larger and supposedly more eco- 
nomical unit. Now the TROY-ENGBERG unit carries the full load 
and the big unit is relegated to the standby status. 

If you use steam for heating or processing, you too can probably 
cut steam costs, which means power costs, by installing a TROY- 
ENGBERG Steam Engine and using By-Product Power to drive 
stokers, generators, compressors, pumps or blowers. 








Send for Bulletin 306. 


TROY ENGINE & MACHINE COMPANY 
Established 1870 
898 Railroad Avenue Troy, Pennsylvania 
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One of two MURRAY multistage steam turbines, designed to 
deliver 685 horsepower on steam at 110 pounds and exhausting 
to 262 inches Hg vacuum, furnished to drive high speed 
centrifugal com- 
pressors for re- 
frigeration in one 
of the most prom- 
inent Southern 
Hotels. A_ third 
unit has recently 


MULTISTAGE 
STEAM TURBINES 


* 


been shipped. 
Equipment in- 
cludes variable 


* * 


x 


speed oil relay 
governor, trip and 
throttle valve, strainer surrounding the double seated balanced 
governor valve, and force feed lubrication. 

The complete MURRAY line of steam turbines includes all 
variations of mechanical drives, and turbine generator sets up 
to and including 3000 KW rating. 

Sales Representatives for Murray products are located in all 


principal cities. 


§ 


N WORKS COMPANY 


BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 











































April, 1947—POWER PLANT ENGINEERING—Chicago, 


HOW TO BEAT THE 
40-YEAR DEADLINE 


(Continued from page 67) 
ture, and awkward in bearing. In jn. 
creasing numbers, employers, seeking 
engineers through society placement 
services, stress “appearance.” They 
may particularize as to stature, neat. 
ness, or simply say that they require g 
“personable” representative who will 
reflect credit on the organization. They 
make rather exacting requirements as 
to voice, enunciation, diction, freedom 
from offensive mannerisms or diffidence, 
A great many of them specifically refer 
to posture and ease of manner. Social 
contacts provide an incentive to culti- 
vate some of these attributes which 
employers are beginning to make man- 
datory. 

No amount of charm and polish, no 
contacts, however, will suffice to main- 
tain a high rate of marketability for 
the engineer who has stood still so far 
as technological proficiency is con- 
cerned since graduation. To be sure 
of a job after 40—a good job, that is— 
an engineer must study unremittingly, 
He must make the most of information 
given in technical society meetings and 
journals; he must have an inquiring 
mind that pushes him on to investigate 
every phenomenon not fully understood 
in the course of his work. He must 
take advantage of correspondence, part- 
time and graduate courses that con- 
tribute to his mastery of fundamentals 
and of a marketable specialty. Not 
only must he keep abreast of develop- 
ments in his own line; he must know 
what is happening outside that re- 
stricted sphere in order to learn of op- 
portunities that may arise with tech- 
nological developments. 

One more investment that will pay 
off in increased employability is that 
made in a study of the business aspects 
of engineering—the cost angle, the im- 
pingement of social and governmental 
regulations on all sorts of enterprises, 
the engineering aspect of labor rela- 
tions, and a score of special business 
and management problems which affect 
engineering and the engineer’s oppor- 
tunity to practice his profession with 
maximum satisfaction. The sort of 
thing that we discuss in the Chicago 
Technical Societies Council. These at- 
tainments also require systematic read- 
ing of non-engineering material. They 
lead engineers into the humanities, in- 
to sociology, economics, history, politi- 
cal science, business law, accountancy, 
and other non-physical sciences which 
deal with forces that have an impact 
on engineering, and that are affected 
by engineering. 

When engineers really begin to un- 
derstand what “maketh a full man” and 
when employers demand engineers who 
have rounded out technological profi- 
ciency with studies and activities cal- 
culated to produce that kind of em- 
ployee, the man past 40 will have an 
actual advantage. Fifteen to twenty 
years, well spent after graduation, 
should only mature, not ossify, an engl- 
neer, 
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“ontuny” ASBESTOS CORRUGATED 


rugged sheet. Being made of indestructible asbestos 
and Portland cement, it can’t burn, can’t rot, 
can’t rust. Considering these many advantages, 
its cost is moderate, and it will pay for itself many 


What will determine the choice of building 
materials for your new plant, or remodeling job? 
Will it be— 


Appearance ? 








First cost ? 

Construction economy ? 

Speed of application? 

Resistance to fire, weather, rust, other conditions ? 
Strength, durability ? 

Freedom from painting and other upkeep? 


Regardless of which of those qualities you seek, 
K&M “Century” Asbestos Corrugated is an ideal 
choice, for it incorporates all of them in every 


times over in long maintenance-free life. 


“Century” Asbestos Corrugated is easy to cut 
with portable electric or band saw, and easy to 
drill for drive screws or bolts. Cutting and 
fitting time is held to minimum because of 19 
available sheet lengths. Salvage value is prac- 
tically 100%. 


If you’d like further information about “Century” 
Corrugated, write us, we'll be glad to help you. 








INSTALLATION DETAIL 






MNatine made Asbestos... 
Keasbey & Mattison 
has been making it serve 
mankind since 1873 




















RIDGE ROLL VARIOUS SHEET LENGTHS AVAILABLE CORNER ROLL 


KEASBEY & MATTISON | 


COMPANY ¢- AMBLER ¢ PENNSYLVANIA 
IN CANADA — ATLAS ASBESTOS CO., LTD. » MONTREAL, TORONTO, WINNIPEG and VANCOUVER 
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“Your best buy in 












is 


DERULAS SF © 


boiler gauge glass 



























Experienced plant engineers have found 
SONDERGLASS the best buy in boiler gauge 
glass because its double-layer construction gives 
it notable resistance to inner heat and outer cold 
. In repeated tests, SONDERGLASSES have been 
dipped in hot oil at 450 deg. F., then plunged 
into cold water without spalling or cracking. 
Also resists clouding and discoloration no matter 
how long in service. 


















Order Today From Your Steam Supply Man or 
Directly From Us and Get the BEST in Gauge Glasses 



















A.W. CHESTERTON CO. 
6 ASHLAND ST., EVERETT STATION, BOSTON 49, MASS. 
DISTRIBUTORS IN PRINCIPAL CITIES 











The Feature of the RECESSED 
BRASS SEAT in the 


JEFFERSON UNION 


makes it unique 


It is cut from seamless drawn tubing—free from 
all casting defects—sound and uniform always! 
It cannot be dislodged by a pipe end screwed 
in too far. 


JEFFERSON UNION CO. 


601 West 26th St., New York 1, N. Y. 


Factories at Lexington 73, Mass., and 
Lockport, N. Y. 
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THE GAS TURBINE 
POWER PLANT 


(Continued from page 107) 
liver almost full-load for about 4000 hr 
per year. ‘ 
How Calculate Dollar Value of Regener 

For this example, let the shaft outpy 
be 4000 hp, and assume two fuels; @ 
Diesel grade oil at 45c per million Bty: 
(b) bituminous coal at 15c per milli 
Btu. As the calculations in the preceg. 
ing section showed, a typical open-cydg 
plant can attain an efficiency of aboy 
18 per cent, and the addition of cog). 
burning equipment will lower the eff. 
ciency by about one point. The plan 
heat rate would be about 14,100 Btu 
hp hr for oil fuel, or 15,000 Btu per 
hr for coal. The fuel bill for a yea 
under the assumed conditions, would be 
about $100,000 for oil and about $35. 
500 for coal. 

Addition of a regenerator of 50 pe 
cent effectiveness would raise the eff. 
ciency of the oil-fired unit to about 25 
per cent, lowering the heat rate to 10. 
100 Btu per hp hr and the annual fue 
bill to $72,000. For the coal-fired plant, 
the efficiency would go up to about 235 
per cent, and the heat rate would bk 
10,800 Btu per hp hr. The annual fuel 
bill would be $25,600. The first cost of 
























a regenerator will approximate $2.50 per CHEN 
hp of capacity, so it is apparent that, 
with a high load factor, a regenerator is Man’ 
usually justified. th 

One of the more important aspects of po , 
the regenerator situation is the pressure | 
loss which occurs on both the com. Dow 
pressed air side and the hot gas side, liqui 
Pressure loss not only reduces thermal remo 
efficiency, but—and frequently this is parti 
of greater importance—it also reduces as a 
maximum power output. The space and chen 
weight requirement of the regenerator 
must also be considered. Aircraft units, -— 
as an extreme example, are not likely to The 
be equipped with regenerators, although can 
an English prop-jet engine now utilizes of | 
one. For locomotives, the fuel saving subs 
makes the regenerator attractive on both re- 
financial and operating-range considerat- Ch 
ions. : 

How Regenerative and Combustive Air ~ 

Heaters are Coinbined 

Space limitations, however, have led DO 
to a new parallel combination of the New 
regenerative and combustive air heaters. Cin 
By mounting the combustive heater - 


within the regenerative section, a 
shown in Fig. 8, and causing about # 
per cent of the air to pass through the 
former, the length and weight of the 
power plant can be substantially r 
duced. The combustor need not be it 
sulated, since the hot exhaust gases 
sweep over the shell. The pressure los 
in the regenerative heater is in 
with that of the combustive heately 
rather than in series, thus saving # 
least one valuable pound per square me 
for use in the fly-ash separator. The® 
duction in regenerator efficiency reduc 
the plant thermal efficiency slightly, } 
the simplification of the plant mor 
than justifies the slightly higher ope 

ing cost. oe 
The regenerator is, in its simples 
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THE CHEMICAL WAY! 


CHEMICAL CLEANING SERVICE PROTECTS NEW BOILERS! 


Many power engineers have found that the Dowell chemical 
method of removing mill scale from new boilers before the 
first firing results in more satisfactory boiler operation. 


Dowell engineers fill the new boiler with specially selected 
liquid solvents designed to dissolve the mill scale. Unless 
removed, mill scale may retard heat transfer, slough off 
particles which abrade the system during operation, and act 
as a base for further corrosion. Dowell brings all necessary 
chemicals to the job in truck-mounted tanks and furnishes 
pumps, mixers, heaters and control equipment. 


The chemical removal of mill scale after equipment erection 
can eliminate much of the extra care required in the handling 
of previously sand-blasted or pickled tubes. It may also 
substitute satisfactorily for the grease-removing alkaline 
pre-boil. Call or write Dowell for an estimate of the cost of 
Chemical Scale Removal Service for your heat exchange 
equipment. 


DOWELL INCORPORATED ¢ TULSA 3, OKLAHOMA 


New York, Philadelphia, Boston. Baltimore, Pittsburgh, Buffalo, Cleveland. 

Cincinnati, Detroit, Chicago, St. Louis, Kansas City, Wichita, Oklahoma City, 

Houston, Fort Worth, Shreveport, Mt. Pleasant, Michigan; Salem, Ill.; Borger, 

Texas; Wichita Falls, Texas; Midland, Texas; Lafayette, La.; Long Beach, Casper: 
Dowell Associate—International Cementers, Inc. 


Dowell’s industrial engineers are selected for experience and ability—trained 
in the field and in the laboratory. Dowell’s field equipment is scientifically 
designed to control, step-by-step, the complete scale removal process. Solvents 
are chosen and mixed to fit each individual job. 


DOW 


SUBSIDIARY OF THE DOW CHEMICAL 
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Ener tcemanallt cieee nee 








INDUSTRIAL CHEMICAL SERVICE 














COMPANY 








FREE SHOWING! New 18-minute sound slide fi 
illustrating the possibilities of Dowell Chemi 
Seale Removal Service. To arrange a spec 
showing call or write Dowell. 


DOWELL 






























































HENSZEY FLOW INDICATORS 


The removal of scale from internal surfaces of boilers, heat ex- 
changers, condensers, piping, and all other mechanical facilities 
subjected to scale accumulations is now being accomplished by 
the chemical solvent method in some of America’s leading in- 
dustrial plants. 


This highly developed scientific system uses newly designed 
mobile equipment . . . and HENSZEY FLOW INDICATORS do 
their share by indicating rates of flow instantly and accurately 
under all conditions. — 


This rugged instrument indicates the flow 
over its entire range — from zero to 
100% — indicating a pulsating flow 
exactly as it occurs. The gradua- 

tions on the easy-to-read dial are 
uniformly spaced and read 

direct — without constants. 

















If you need accurate informa- 
tion on “‘how fast it is run- 
ning’’—plan for the install- 
ation of Henszey Flow In- 
dicators. Send for bulletin 
Fil-1 for complete details. 


HENSZEY CO. 


DEPARTMENT C4 
WATERTOWN WISCONSIN 





FLOW INDICATORS 


Continuous Blowdown ¢ Distillation Systems ¢ Heat Exchangers 
Feed Water Meters ¢ Boiler Feed Regulators * Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 
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form, a shell and tube air-to-air heat 
exchanger. The compressed air usual] 
flows within the tubes while the exhaust 
hot air passes across them. The higher 
pressure of the air inside the tubes 
causes the inner film coefficient to be 
relatively high, while the outer film 
coefficient will be low. An elaborate 
study of regenerator design is not ap. 
propriate here, since it involves com. 
plicated heat transfer and pressure drop 
calculations. 

The usual considerations of air-to-air 
exchangers suggest the use of a large 
number of very small tubes, because the 
ratio of surface area to cross-sectional 
or flow area obviously varies inversely 
as the diameter. (Surface area per tube 
is length X  X diameter; flow area is 
Diameter * < (7 + 4). Increasing the 
number of tubes raises the first cost of 
the regenerator and multiplies the 
chance for leakage. The low outer film 
coefficient suggests that extended sur. 
face tubing might well be employed, but 
this may be objectionable when cleaning 
is required. 

The selection of regenerator tube ar- 
rangement is largely an economic mat- 
ter. Pressure drop is necessary to create 
the high velocity which results in good 
heat transfer, but the resulting loss in 
both efficiency and output must be con- 
sidered. Careful attention is being given 
to surface shapes which can be formed 
by stamping from flat sheets and crimp- 
ing. A study of the numerous publica- 
tions on heat transfer with various con- 
figurations of extended surface is rec- 
ommended to any prospective regener- 
ator designers. 

Regenerator effectiveness was defined 
in a previous section as the ratio of the 
temperature rise of the compressed air 
to the maximum possible rise, which is 
the difference between the temperatures 
at the turbine and the compressor out- 
lets, tre—tce. Effectiveness values of 50 
per cent to 60 per cent can be attained 
at a reasonable cost in heating surface, 
volume, and money. Values above 75 
per cent in general are not justified, be- 
cause of the greatly increased surfaces 
which are required. 


How Combustors Are Designed 


Gas turbine combustors should be 
viewed as direct-fired air heaters, since 
their function is essentially the raising 
of the air temperature by some 600 to 
800 F. The burning of fuels requires a 
theoretical air supply of 750 to 770 lb 
per million Btu of heating value. The 
open-cycle gas turbine plant, however, 
uses some 6000 Ib of air per million 
Btu of heat released in the combustor. 
This air-to-fuel ratio of about 80 to | 
is so lean that the fuel cannot possibly 
be burned directly in the total air sup- 
ply. Instead, the air flow must be di- 
vided, and approximately the theoretical 
quantity must be supplied to an inner 
shell, within which the fuel is burned 
completely before the remaining air 1s 
added. 

To take a numerical example, the 
4000-hp gas turbine mentioned above re 
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. The “Electrifugal” unit illustrated above... Allis-Chalmers For more detailed information call your nearest 
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STRATED: Allis-Chalmers ‘‘Electrifugdl''— pump 


and motor, built on one shaft, in one rigid cast iron frame. 


Bought and installed as a ‘‘package.” 3/4 to 25 hp. 
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# —and you take a direct route to stepped-up boiler 
performance, for APEXIOR-coated tube and drum 
interiors give lasting new-metal service. 


APEXIOR Numser | isolates steel from steam 


and water contact — permanently stabilizes boiler 
metal at new or newly cleaned efficiency beneath a 
surface that’s insoluble in any boiler water. 
Brush-applied to drums by hand, and to tubes by 
powercoater, APEXIOR holds the line against operat- 
ing variables . . . adds a factor of security, for an 
APEXIORized boiler is corrosion-proof and deposit- 
resistant — economical to maintain because it stays 
insulation-free for better heat transfer, longer in- 
service time, less man-hour cost for cleaning. 
Before you order a new boiler, or take an old 
one off the line, let us tell you more about APEX- 
IORized metal. Write us at 1246 River Street, 
Hyde Park, Boston 36. 


1D WY LAY 


COMPANY OF AMERICA 
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quires a heat release in the combusto, 


of some 42,000,000 Btu per hour. The 


theoretical air requirement is about 4? 
x 10° X 750 X 10° or 31,500 lb per hr. 
The actual air flow to the unit is aboy 
50,000 cfm of free air at 70 F, 14.7 psia 
or 224,000 lb per hr. The conventional 
combustor of the type shown in Fig, 9 
would admit the theoretical quantity of 
air, plus an excess of 10 to 20 per cent. 
around the burner, while the remaining 
air, about 185,000 lb per hr, flows in the 
annular space between the outer shell 
and the flame tube. The cooling air 
keeps the flame tube and the inner shell 
at reasonable temperatures, and, by 
mixing at the end of the flame tube, re. 
duces the products of combustion to the 
desired temperature. 

Normal combustion is characterized 
by very high flame temperatures, mod- 
erate quantities of excess air, and CO, 
percentages in the range of 13 to 15 per 
cent. The heated air from a gas-turbine 
combustor, at the other extreme, rarely 
exceeds 1500 F even in aircraft units, 
and has a CO. percentage of only 2 to 
3 per cent. The oxygen percentage, 18 
to 19 per cent, is adequate to support 
combustion, which explains the use of 
direct-fired reheaters. 


Effect of Pressure on Combustion 

The effect of pressure upon combus- 
tion is not clearly understood. The 
presence of additional oxygen in a dense 
mixture of air and fuel allows more 
heat to be released per hour in a given 
volume; heat releases of 6,000,000 Btu 
per hour per cu ft of combustion vol- 
ume are readily attained. Highly-vola- 
tile liquid fuels have been burned at 
rates at least ten times greater than the 
figure just mentioned, while bituminous 
coal in finely pulverized form has been 
burned at rates exceeding 4,000,000 Btu 
per hr per cu ft. Turbulence and high 
temperatures in the combustion zone are 
apparently essential to high rate com- 
bustion. 

Ignition of the fuel in a gas-turbine 
combustor is commonly obtained with 
an electric spark. After combustion has 
begun, the spark can be cut off. Air- 
craft units normally employ a number 
of small unit combustors as Fig. 10 
shows. Spark plugs in two diametrically 
oppposed units initiate combustion, and 
interconnecting tubes communicate the 
flame to the remaining combustors. 


Ignition, Air Velocities, Combustor Operation 

Velocities in gas turbine ducts are 
usually high in comparison with normal 
compressed air practice, in order to re- 
duce the size of the equipment. Velod- 
ties of 200 ft per sec are not uncommon, 
and aircraft units employ even higher 
speeds. Their major difficulty is in ob- 
taining stable ignition at high air veloc- 
ities and high altitude. Power plant 
gas turbines do not have to utilize such 
high velocities, and air speeds in the 
flame tube can be as low as 30 ft per 
sec without producing excessively large 
combustion space. 

In starting a gas turbine power plant, 
the compressor must be turned up to 
a speed of about 20 per cent of full 
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This new little book speaks of safe- 
sealing for fluids under pressure with 
the plain honesty the subject of safety 
deserves. 

It tells with sketches and few words 
how the ‘Flexitallic” art which estab- 
lished itself in wide use through safe 
performance has now put safety on a 
new level. 

You are not asked to abandon one 
theory and accept another. The book 
deals with a record of performance and 
identifies the practices that make the 
record possible. You are urged to believe 
only what pre-testing can—and will— 
prove to you. 


We'll send you a copy 


A post-card will serve but you will help us 
in record-keeping by giving us the name of 
q your company and your title or department. 
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NEW SAFETY IN GASKETS 


Originators of Spiral-Wound 
Gasket Construction 


Gaskets of this name are 
manufactured only by | 
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load speed. This can be done by mot. 
izing the generator by a small starting 
motor, by an auxiliary steam turbine, 
by an engine. As soon as the compresso; 
begins to turn, air flow starts, and the 
fuel can be turned on. The ignitor usy. 
ally goes into action even before th 
fuel is admitted, so that combustion by. 
gins at once. The fuel flow rate must bp 
held to a low value to avoid over. 
heating the air, but the plant accelerate; 
rapidly as the heated air reaches the tur. 
bine. Because the combustor is very 
simple and symmetrical in its construc. 
tion, the heating-up period can be very 
short. The allowable rate of tempers. 
ture rise in the turbine controls the 
starting time. Jet units attain full poy. 
er within less than a minute after the 
combustor is ignited. The Brown-Bover 
locomotive unit can be put under load 
within ten minutes after the fuel is firs 
admitted to the combustor. 

Although the double-shell combustor 
is widely used, other types have oper. 
ated successfully. The “elbow combus. 
tion chamber” of Elliott Co. has been 
reported to attain an efficiency of % 
to 97 per cent, with a heat release of 
2,500,000 Btu per hr per cu ft. This 
combustor, shown in Fig. 11, is em. 
ployed in the Elliott marine gas turbine 
plant. 

The concept of combustor efficiency re. 
quires some explanation. It is rarely 
possible to attain complete chemical 
combination of the fuel and the oxygen 
because of the time and space needed 
to make the reaction go to completion. 
The deposition of some unburned car- 
bon in the form of soot is the most no- 
ticeable example of incomplete combus- 
tion. In a combustor of reasonable size, 
95 to 97 per cent completeness is at- 
tainable. 

The problem of insulation assumes 
importance in the gas turbine combustor. 
The final air temperature will range 
from 800 F at idling to 1300 F or 140 
F at full load. The pressure within the 
combustor will vary over the load range 
from 30 psia to 75 psia for a typical 
axial-flow plant. The value of 1300 F 
is far beyond the temperature at which 
ordinary carbon steel retain any appreci- 
able strength. Two possible alternatives 
are to use expensive alloys with exter- 
nal insulation, or internal insulation 
with carbon steel as the pressure-retain- 
ing shell. Fig 9 shows a design for a 
power plant combustor. The flame tube 
might be made of type 310 stainless (25 
per cent chromium, 20 per cent nickel) 
since it will run at about 1500 F. The 
inner lining, which serves to keep the 
insulation in shape, can be made of 18-3 
(18 per cent chromium, 8 per cent nickel), 
while high temperature insulation is 
used in the annulus between the innet 
shell and the pressure shell, which is 
standard low carbon steel. Although 
this construction results in some design 
problems because of the different rates 
of thermal expansion of chromium- 
nickel alloys and carbon steel, the te 
duction in cost makes internal insula 
tion a good investment. 


(To be continued) 
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Freighter Discharging Record-Breaking Cargo Here 


The 523-foot freighter, Marine Leopard, one of the largest freighters ever to dock 
here, is shown above at the state pier where 140 longshoremen are unloading a record- 
breaking cargo of 5,000 net tons of baled crude rubber. The ship, commissioned in 
1946, picked up her cargo in the East Indies. She arrived here Sunday from New 
York and will remain until the end of the week. 

Of local interest is the fact that the Marine Leopard has installed steam turbines 
drivin?*the boiler feed pumps that were made at the Whiton Machine Co. plant here. 
She is one of a class of 50 so equipped. A number of the C-2 and C-3 type freighters, 
as well as all ocean-going tankers built during the war, were similarly equipped. 














ON THE MARINE LEOPARD 


24 in. Rotor—Type B K 
135 lbs. Steam—10 lbs. Exhaust 
4150 R. P. M.—125 H. P. 











At sea a ship must always have steam. 


To make steam, the boilers must 
always have water. 


Driving the feed pumps, on sea or 
land, is a vitally important service 
(often 168 hour week non-stop) 
which MUST be dependable. 


A steadily increasing number of 


WHITON 


Steam Turbines 
ARE DOING THIS 


Ask us to submit our proposal 
for your Pumping or Auxiliary Requirement 


TURBINE DIVISION 


The D. E. Whiton Machine Company 


81 HAMILTON STREET 


NEW LONDON, CONN. 
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50,000-KW TOPPING 
TURBINE FOR 
SHERMAN CREEK 


(Continued from page 114) 


000 Ib per hr against a total dynamic 
head of 1800 psig, at 4150 rpm. 
These pumps are each directly driven 
by a General Electric condensing, cop. 
trolled extraction type turbine. Each 
has a normal rating of 1357 hp at 4159 
_rpm with 185 psi, 485 F steam to the 
throttle. Steam is extracted at 90 pg 
for feedwater heating and the turbine 
exhausts to a direct contact heater af 
3 psia. The turbine will develop a max 
imum load of 1685 hp at 4340 rpm 
under the same steam conditions. This 
capacity may be required when carry. 
ing full load with only one set ¢ 
heaters in operation. These units g 
so designed that in case of emergency 
any one may be put into immediate 
service without warming up. However, 
a turning gear is supplied to rotate the 
unit at about 13 rpm for normal warm. 
ing up periods. 
There are three means provided for 
controlling feedwater to the boiler, auto- 
matic, remote manual and local manual, 
NIAGARA LIQUID COOLER The equipment is the Bailey Meter Co, 
three element system, arranged to vary 
* - ‘i the speed of the Boiler feed pump tur. 
Gives High Ca acit bines so as to maintain a balance of 
p y water flow against steam flow, compen. | 
sated by drum level variation. 
s From the common boiler feed pump 
in Small Space discharge header, the water is pumped 
through two parallel rows of closed” 
heaters. Each row consists of one low 
Cold water, chilled to 33° F., or cold liquids, or pressure heater using steam at 85 psig 
; : z from the boiler feed pump turbine ex 
non-freezing solutions below 32° F. are produced eco- traction; one intermediate pressure | 
nomically by the new Niagara Liquid Cooler. heater using steam at 195 psig from the 
; ¥ ier high pressure turbine exhaust and one 
For large capacity equipment it is most compact. high pressure heater using steam at 3% 
For example, one model furnishes 92 gallons per min- psig from the high pressure turbine ex 


7 r : . traction point. Under normal conditions 
ute of water cooled from 45° F. to 35° F., with 28° F. the total flow of feedwater is handled 


refrigerant temperature, in less than 30 sq. ft. of floor through both sets of heaters. Howevety 
the piping and valves are so arranged’ 
space. Other models... from 24 to 465 G. P. M. that in case an outage is necessary, one 


Extra advantages are positive temperature con- row may be isolated by gate valves st, 
7 8 “i — 7 ahead of the low pressure and beyond” 
trol; assurance of holding temperature accurately in the high pressure heaters. Full flow is 


spite of variation in cooling load; rapid chilling of the then passed through one set of heaters 
resulting in an increased pressure drop, 
liquid; savings in power and refrigeration consumption. but maintaining reasonable efficiency. 
The feedwater heaters are the Foster 
Write for Bulletin No. 100-PP. Wheeler vertical U-Tube, 2 pass lock | 
head type, utilizing cupro-nickel tubes 
Experience with the first high pressuté™ 
NIAGARA BLOWER COMPANY installation indicates that the same dé) 


, ‘ , . ‘ : f effici ful opera= 
Over 30 Years’ Experience in Industrial Air Engineering a pod sper Tien: hen tak el 


405 Lexington Ave. NEW YORK 17, N. Y. lation goes into operation. 
Field Engineering Offices in Principal Cities 





in 
MarnTAIN A high feedwater tempera 
ture. Recover exhaust steam 
might otherwise be wasted in a di 
contact open or deaerating feedwatt 
HUMIDIFYING @ AIR ENGINEERING EQUIPMENT heater. Do not allow steam to esc 


to the atmosphere. 
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a ~ Scientific Metal Distribution Increases Strength... 


| to vary we Gf and Assures More Dependable Service from 


one DOME §=LADISH Seamless Welding Tees 


es ee ee By utilizing the physical principle of the taper, the new Ladish Seamless 
P Welding Tee distributes stresses and strains uniformly over the entire 


f closed : ; 5 : : : : 
} design, thus assuring maximum strength at every cross section. During 


one low 


85 psig manufacture, extra metal is scientifically distributed to the center section 


rbine ex- and to the crotch, with the metal tapering off to the nominal pipe size 
pressure ‘ at the ends. This taper enables a Ladish Tee to absorb with increased 
from the : ‘= efficiency the pressures and mechanical loads which vary in intensity at 
and one ; : different sectional areas. 
at 3% = ' ae A distinctive feature of the new Ladish Tee design is the long crotch 
a ve ner radius which reduces resistance to flow and minimizes pressure loss. Full 
handled OR GKS CS length branch outlets give greater welding accessibility and keep high 
Howevsill welding heats from the crotch zone. 
arranged Combined with this new design, the finer, more uniformly compact 
one metal structure of Ladish Seamless Welding Tees substantially increases 
their dynamic strength and toughness ... while rigid control of melting 
processes gives added protection against brittleness at low temperatures, 
and increased resistance to distortion at high temperatures. 


LADISH PROVIDES YOU ALL THESE FEATURES 


@ Scientific metal distribution for maxi- @ Long crotch radius on Ladish Tees re- 
mum mechanical strength. duces resistance to flow. 
@ Assured weldability results from rigid © @ Full length branch outlet provides 
metallurgical controls that guard against greater ease in welding. 
metal impurities. @ Smooth inner surfaces reduce pressure 
Pe) Heat code symbol is your permanent loss—retard erosion and corrosion. 
~ of the metallurgical integrity in- — — . 
erent in Ladish Controlled Quality. me mt 


Send for this Fi 

Dimensional Que Folder 

: . g ; : LADISH Co. 

2 ept. PP.4 

ja voted 2 Uy Ls a? Cudahy, Wisconsin 
- 


FITTINGS 


aa; 
LADISH CO 


CUDAHY, WISCONSIN i 
MILWAUKEE SUBURB 
| 


DISTRICT OFFICES: 
Mew York © Buffalo © Pittsburgh © Cleveland « Chicago © St Louis @ Atlanta eo Houston © Los Angeles 


imensions, weights 


& | Part numbers of 
Seamless Welding vine 

e 

| 








ADVERTISING 


by selling more goods to more people 


MAKES YOUR JOB 
MORE SECURE 


O matter what your job today, it depends on “good busi- 
ness.” And someone has said that in the American 
business system, nothing can be accomplished until “something 


is sold.” 


You know the truth of this. Falling sales mean pay cuts, 


layoffs, fear. 


more security in every job for every man. 

Advertising is the low-cost, efficient way to sell goods. 
Advertising is the spark plug of business. So advertising, by 
selling goods, makes your job, your home, your income more 


secure! 


Here's How 


Increased sales mean better pay, promotions, 








]. Brings you better goods for less money. 
2. Makes shopping more pleasant and easier. 


3. Has given us the world’s highest standard 
of living. 


Other Ways 
Advertising Helps You: 








Power Plant Engineering 





spol 


Seamless Copper 
Construction 
+ 
Withstand 350 lb. 
working pressure 


HERCULES FLOAT WORKS 
200 Franklin Street, Springfield, Mass. 


FOR TANKS AND HEATERS — SPECIFY HERCULES FLOATS 


150 


Standard shapes to 
10 in., also special 
shapes to order 
e 
Tell us about your 
water float problems 
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built a system for the liquefication 9 
pure fluorine gas. 

He is survived by his wife, Alma 
Stamberger Winkler, three sons, John, 
Robert and Fred and a daughter, Mrs, 
Frederick R. Loofbourow of New York, 
and four grandchildren. 





PEABODY C.E. TO STUDY 
EUROPEAN INSTALLATIONS 


R. C. Vroom, Chief Engineer of the 
Peabody Engineering Corp., New York, 
sailed for Southampton, England, recent. 
ly on board the Queen Elizabeth. 

He plans to inspect Peabody oil and 
gas-burning installations in England, the 
Continent and the Near East. Mr. Vroom 
will be accompanied on this part of his 
trip by O. Milne, Managing Director of 
Peabody, Ltd., London. Together they 
will visit the various Peabody represen- 
tatives in that part of the world to ac. 
quaint them with the recent advance. 
ments in the design of Peabody equi 
ment. While in these countries, Mt 
Vroom will confer with leading engineers 
in the power and oil refining industries, 


MARLEY OPENS 
L.A. OFFICE 


Tue Martey Co., Inc. of Kansas City, 
Kans., announces the opening of a Les 
Angeles office at 303 Continental Bldg, 
408 S. Spring St. 

Arthur C. Elias, Factory Engineer, su- 
pervised the opening of the branch office 
during the latter part of January. The 
new office will serve greater Los Angeles 
and all of Southern California. Other 
sales offices and representatives of the 
Marley Co. are located in principal cities 
of the United States. 

Mr. Elias entered the Kansas City office 
of the Marley Co. in August, 1946, after 
3 years service as an officer with the 
navy in the Philippines, Chinese, Japan- 
ese, and Okinawan theaters of operation. 
He received his B. S. in Chemical Engi- 
neering from Worcester Polytechnic In- 
_ at Worcester, Mass. in February, 


PENNSYLVANIA FLEXIBLE 
OPENS L.A. OFFICE 


Tue PENNSYLVANIA Flexible Metallic 
Tubing Co. opened a branch in Les 
Angeles on February 1. 

The new branch will be under the 
supervision of Arnold J. Dovey, who 
been a sales executive with the firm 
since 1939. His new territory will be 
from the Mexican to the Canadian bor- 
ders, and as far east as Salt Lake City. 

The branch will be known as the Pa- 
cific coast division of the Penflex Sales 
Co., sales organization of the Pennsyl- 
vania Flexible Metallic Tubing Co., with 
headquarters in Philadelphia. 


ALLOY STEEL 
ANNOUNCES CHANGES 


Hersert V. Evans, Jr. and H. C. 
Grieme joined the sales department of 
Alloy Steel Products Co., Linden, NJ. 
since the start of the year. 

Mr. Evans began his career in the steel 
industry with Lebanon Steel Foundry. 
After his return from service in th 
Army Air Forces he represented Anti- 
corrosive Metal Products Co., Inc. in 
New England. j 

Mr. Grieme, with Bureau of Ships, 
U.S.N., during the war, previously was 
engaged in purchasing work with Chem- 





7) 
Cation of 


FOR INCREASED PRODUCTION... 
LOWER OPERATING COSTS... 


her they 
represen- 
Id to ac- 
advance. 


engineers 
ndustries, 


Boston ¢ Charlotte, N. C. 
Chicago ¢ Detroit 
Pittsburgh ¢ Philadelphia 
Tulsa 

TIDE WATER 
=r ASSOCIATED 
OIL COMPANY 


17 BATTERY PLACE + NEW YORK 4,6. Y 


choose Tycol engineered lubrication! 


Now more than ever before it is 
essential to use the best lubricants 
available — for maximum ... top 
efficiency .. . lowest operating cost. 
That’s why more and more oper- 
ators are choosing Tycol scientif- 
ically engineered oils and greases. 

Whatever your lubricating need 
—for mine car or tipple, textile 
loom or spindle, stationary Diesel 
or locomotive, steam engine or 
turbine . . . for extreme pressure, 


high or low temperature, heavy 
duty, high speed, or any other 
service condition — there’s a Tycol 
oil or grease exactly suited to your 
specific need. 

Let us prove Tycol Engineered 
Lubrication efficiency to you... 
show you the extra value in every 
measure of Tycol oil and grease. 
Write, or wire your nearest Tide 
Water Associated office for the 
facts. 


LUBRICATION—‘“‘ENGINEERED TO FIT THE JOB’: 
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You Get 
More From 


=" DART 


Oscillation - Grinding on Machines of 
Dart’s Own Design 


Testing a Dart Union With Air, Under Water U ee f oe wi s 
Because We 
Put More 
Into Them 


*& 








The Union with 2 Bronze Seats 
Ground to a True Ball Joint 


Because Dart Unions have two bronze seats which have been precision- 
ground to form a true ball joint, they close easily for a drop-tight 
connection—uncouple without damage whenever needed in another 


location. 


( 


‘h 


4, 


Bodies and nuts are of high-test, air- 


refined malleable iron—are prac- 
tically indestructible. Ask your Dp 
supplier for a Dart demonstration. uNton s& 


E. M. DART MFG. CO., PROVIDENCE 5, R. I. 


| 
| 
| 


April, 1947—POWER PLANT ENGINEERING—Chicago, III. 


ical Construction Corp., H. K. Ferg 
Co. and Campbell Soup Co. 


CUTLER-HAMMER’S 
NEW APPOINTMENTS 


Curter-Hammer, Inc., Milwaukee, hy 
just announced the following changes ;, 
the company’s executive organization) 
group: J. C. Springer has been elect 
Treasurer. Mr. Springer is also 
Secretary and was formerly Manager ¢ 
the company’s Credit and Collection D. 
partment. 

J. C. Borden has been appointed Comp, 
troller. Mr. Borden has for several yess 
been active on special company assig, 
ments and was Manager of the 
Termination Division of the co 

Horter is now Director of Py. 
chases. Mr. Horter who was former Py. 
chasing Agent for the Milwaukee 
will be in charge of purchasing for 
the company’s plants. 

Rex Davies has been appointed Mam. 
ger, Credit and Collection Departmen 
Mr. Davies was Director of Priorities 
the company during the war and hy 
been on special assignments for the eon, 
pany since then. H. F. Vogt, who hy 
resigned as Vice President and Treg. 
urer, continues as Chairman of the Exes. 
utive Committee comprising Mr. Vog 
F. R. Bacon, Chairman of the Board, anj 
* S. oe meg a, 

ccording to G. S. Crane, Presiden 
these changes have been in preparatiq, 
for some time. 


LIQUID CONDITIONING 
APPOINTS REPRESENTATIVE 


Liquip ConpiTIoninc Corp., Linden, NJ, 
has announced the appointment of 
neering Sales Corp., Boston, Mass., as 
New England Representative. 

The president of Engineering Sal 
Corp. is Fred S. Gibbs, who has hy 
several years of water treatment expe 
ience in the New England territory, ani 
for the last seven years has been Nev 
England District Manager of a promine 
manufacturer engaged in water trea 
ment. Engineering Sales Corp. is located 
at 308-9 United Bldg., 43 Leon Street 
Boston 15, Mass. 


ARMSTRONG OPENS 
NEW INDUSTRIAL 


ADVERTISING AGENCY 

Joun R. ARMSTRONG, who has been iden- 
tified with industrial advertising in Chi- 
cago for the past seventeen years, a 
nounces that he has opened an office 2 
that city under the name of i 
Advertising Agency, to offer speciali 
industrial advertising and _ marketiy 
counsel, commencing about April 1. Thi 
announcement follows his recent resign 
tion from the firm of Russell T. Gray, 
Inc., Chicago, where he was employe 
before and after World War II asa 


University and w 2 
engineer at the Western Electric Co. prit 
to entering editorial and advertising 

in Chicago in 1929. During war 
served on the staff of the Coast Artilley 
School at Fort Monroe, Va., and at pre 
ent holds the rank of major in the cos 
artillery reserve. For work in developitt 
an emergency method of i 
control at the school, he was awarded th 
Army Commendation Ribbon. 

In the industrial advertising field, 
Armstrong has been active in 
well-known midwest electric meter, ge 
boiler, stoker, steam trap, steel store 
tank, automatic valve, and machine tal 
accounts. 


G.E. BUYS WAR 


PLANT IN LOWELL 
Tue Genera Electric Co. Appliance a 
Merchandise Department has ch 
a 437,000 sq ft factory in Lowell, Mas 
(Continued on page 172) 





Whatever combination of conditions your springs must fight... 
CORROSION - RUST + HEAT - COLD + HIGH STRESS - FATIGUE 


Whatever type of spring you need... 
COMPRESSION - EXTENSION - TORSION + SPIRAL - FLAT - CLIP + RETAINER + GARTER + BANANA 


Consider these alloys first... 
MONEL* + “K’ MONEL* - INCONEL® + “Z” NICKEL* ~- NICKEL 


There is no need to put up any longer with repeated troubles that can be avoided 
by using INco Nickel Alloy springs for corrosive conditions and elevated or 
sub-zero temperatures. 


Now, rustless, high-strength springs can be made of five different INCO Nickel 
Alloys to withstand corrosive attack and temperatures up to 750°F.or even higher. 
NICKEL Aaa. ALLOYS And they cost so much less than special alloy springs that it is practical to use 
peeine ds them for any application where heat, corrosion or fatigue are causing you trouble 
with ordinary spring parts. 


HERE'S A CHANCE TO GET RID OF THE SPRING PROBLEM 
THAT HAS BEEN BOTHERING YOU 


Send for “ANALYZING THE SPRING PROBLEM.” When you get 
this simplified worksheet, jot down the data about your spring problem 
and what you want in a spring. The information you supply, plus our 
service records and test data, will enable us to judge which material can 
be recommended for your particular service. Then, we will cooperate 
with your spring manufacturer to work out the answer to your problem. 
That is all you need to do. Write today for “ANALYZING THE 
SPRING PROBLEM.” 
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HELPFUL BULLETINS 


(Continued from page 52) 


POWER TRANSMISSION 


38 Coupling Selection Guide Book—Selec- 
tion of just the right coupling for the 
job is made easy with this recently-issued 32- 
page guide book, Bulletin 4100. Among the 
data which make the job easy are the fol- 
lowing: A load classification table for com- 
mon coupling applications; simplified selec- 
tion tables which are used to supplement the 
above-mentioned load classification table; 
Two pages of formulas for selecting couplings 
(a) for motor and turbine drives and (b) 
for engine drives. Full pages of service fac- 
tor tables and tables of “K” factors are 
given. Tables of dimensions for couplings 
and a table of ‘‘Recommended Specifications 
for Bore Dimensions” are presented. Com- 
lete catalog information on the company’s 
ine of couplings is included. The Falk Corp. 


39 Speed Reducers Engineering Handbook 
—This a e handbook on speed re- 
ducers presents information on every phase 


of speed reducing problems. Typical are 
sections on selection of d reducers, de- 
sign and construction, lubrication and oil 
retention, complete dimensional information, 
prices and dimensioned drawings, shaft ar- 
rangements, Lenceny oe ed and torque output 
ratings, overhung load capacities. One com- 
plete section of the booklet covers differential 
speed reducers, design, construction and 
selection. Other data includes information 
on how to meet overhung loads, and on 
mountings and installation. Many pages of 
engineering formulas and tables are given. 
The booklet is spiral-bound in a heavy paper 


cover. Winfield H. Smith Corp. 
DIESELS 
40 Packing, Diesel Products—A new 46- 


page catalog, divided into two sections, 
has just been issued by this company. The 
first section describes standard piston rod 
packing assemblies, valve stem and tandem 
rod packing assemblies, steam pipe slip joint 
assemblies and packing accessories. A blue 
print to facilitate accurate order of desired 
parts and assemblies for the packing is a 
convenient feature. The second section is 





With Taylor Equipment 


YOU CAN DETERMINE MOST 
BOILER WATER RESIDUALS 
IN ONE TO TWO MINUTES! 












Nessler tubes! 


single base! 









Tone tho Value / 


YOU GET... Speed .. . with a simple, 3-step operation! 
YOU GET... Simplicity . . 


YOU GET... Accuracy . . . liquid color standards carry 
an UNLIMITED guarantee against fading! 


YOU GET... Economy .. . standard slides, for silica, 


chlorine, ammonia, pH, etc., may all be used on one 


YOU GET... Durability . 


light in weight. extremely portable! 


. . sets are made of plastic, 


YOU GET ... Convenience . . . no single standards to 
handle. Complete sets of color standards 
enclosed permanently in slides. 


no handling of fragile 

















GET THIS BOOK! 


Ask for free copy of “Modern pl and Chlorine 
Control” .. . 88 pages give detailed information 
on Taylor methods and equipment . . 
and application in 34 busic industries. Makes 
recommendations for many types of power plant 
needs. You can use it as a reference book. See 
your dealer or write direct to: 


W. A. TAYLO 


. theory 


AND 
co. 


7301 YORK RD. « BALTIMORE-4, MD. 
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devoted to descriptions of a “Bearing Watch. 
dog” system (described as extra protection 
for Diesel engines) valve spring depressors 
and a sleeving process. The bulletin is at. 
tractively printed in two colors and is boung 
in a loose leaf folder. Paxton-Mitchell Co,” 







41 Industrial Marine Diesels—This 64. 
Bulletin 5218 is a ey scene of 

construction and operating c acteristics of 

the company’s line of industrial, marine and 

automotive Diesel engines. Curves 

fuel consumption, torque and horsepower 

various speeds are given for each of the 

ous series. Cummins Engine Co., Inc 


MISCELLANEOUS 


Lubrication Publication—The January 
42 issue of “Lubrication,” a technical pub. 
lication devoted to the selection and use of 
lubricants, contains an unsually compre. 
hensive article on oil purification, filtration 
and reclamation. Excellent line d 
photos of a and complete d 
tions of each piece of equipment such as 
filters and centrifuges are contained in the 
article. Your name will be placed on the 
mailing list to receive this magazine. The 


Texas Co. 
Packing Rings Bulletin—Bulletin A- 
43 describes the company’s Vee-Flex a 
ing rings which are pointed out as being 
automatic in their action, designed for ob. 
taining maximum sealing qualities with 
finger-tight gland compression. The bul. 
letin contains a schedule of ring sizes which 
is accompanied by line drawings. Ray- 


bestos-Manhattan, Inc. 

Heat Insulation—A 4-page bullet 
44 heat insulation has 3 been ped | 
The bulletin shows how the insulation re. 
duces, by condition, radiation and convection 
the heat loss from pipes, heaters and hot or 
cold air conditioning ducts. Sections of the 
three types of insudation are shown and a 
thermal conductivity chart shows the heat 
losses from each type. A full page of recom- 
mendations for use and application of the 
insulation on P ing, equipment, duct sys- 
tems, ovens, kilns, etc. are given. The 
Philip Carey Mfg. Co. 

Insulating Varnishes—A 40-page book- 
45 let containing complete technical _ 
application data on the company’s insulating 
varnishes has just been issued. The booklet 
includes specifications, electrical properties, 
film properties, cure and aging, etc. The 
largest portion of the book consists of tabu- 
pod ——— os page . Resin and Insula- 
ion aterials v., eral 
(Pittsfield). aad: 






Chimneys—This 6 page folder tells the 
46 story of how this company’s chimneys 
withstood the atomic bomb blast at Nagasaki. 
Photographic evidence is included and a 
statement regarding the construction of the 
_— is given. The Weber Chimney Com- 
pany. 


47 Level Indicators for Bins, Silos—Bulletin 

I-3 is an 8-page builetin dealing with 
the company’s line of material-level indica- 
tors for storage bins and silos. Operation and 
construction of the indicators is clearly por- 
trayed by line drawings and descriptive 
material and methods of wiring are shown. 
One. full page of drawings shows typical 
applications. Fuller Co. 


48 Silicone Catalog—The third edition of 

the Company’s Silicone Catalog has just 
been announced. The buHetin shows how 
silicones are finding increasing application in 
diversified industrial fields due to their 
unique properties. Among the products cov- 
ered in this third edition are compounds and 
greases, fluids, varnishes and resins. Physical 
properties of these various products are out- 
lined and their particular advantages in 
industry are described. Dow Corning Corp. 


49 Heavy Liquid Spot Heater—This bulletin 
announces one of the company’s new 
products—a hot spot preheater which heats 
heavy liauids so that they will flow freely 
from bulk storage. Construction details of 
the heater are explained and a table shows 
how steam or hot water may be used as the 
source of heat. Rempe Co. 


50 Cafeteria Water Coolers—A specification 
sheet for industrial cafeteria water 
coolers has just been issued. It shows the 
various dimensions of the unit and presents 
tabular material regarding the number of 
faucets, dimensions of supply co! 

and compressor ratings. A table of capacities 
in gallons per hour and compressors 

also presents helpful information. The Heat- 
X-Changer Co., Ince. 
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CENTRIFUGE THE OIL WITH A 





ATER in turbine oil is a prime 
source of sludge formation. 
Since it is impossible to prevent a cer- 
tain amount of water from getting 
into a turbine lubrication system, it 
is important to remove this water if 
sludge formation is to be minimized. is convenient to clean the bowl. Be- 
cause of the design of the De Laval 
bowl, there is no possibility of either 
water or dirt recontaminating the oil 
that has been purified. 


De Laval Oil Purifiers remove water 
from oil by means of centrifugal force, 
discharging the water continuously. 
If a sudden water leak should occur, 


the possibility of even more serious In short, a De Laval provides maxi- 
trouble is likewise minimized because mum protection against both trouble- 
the De Laval unit properly selected makers — water and dirt. Write for 


for size has ample reserve capacity your copy of Bulletin TO-1. 
to remove sudden “slugs” of water. 


At the same time a De Laval Oil THE DE LAVAL SEPARATOR COMPANY 
Purifier removes dirt from the oil, 165 Broadway, New York 6 427 Randolph St.,Chicago 6 
storing it out of harm’s way until it DE LAVAL PACIFIC CO., 61 Beale St.,San Francisco 19 

THE DE LAVAL COMPANY, Limited 
PETERBOROUGH 
QUEBEC MONTREAL WINNIPEG VANCOUVER 


Z4 
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CATALOG LIBRARY 


This monthly list of the latest standard catalogs and bulletins is designed to aid the 
engineer in maintaining his permanent catalog file of engineering data. The items 
listed, unlike those under Helpful Bulletins, will appear each month except for 
additions and deletions dictated by space requirement or by the manufacturers 
issuing the bulletins. Use the Helpful Bulletins coupon in requesting these copies. 





BOILERS 


51 Steam Generators—Catalog almost com- 
pletely devoted to cross-sectional drawings 
with accompanying listing of principal data of 
typical installations in rubber companies, steel 
works, sugar refineries, municipal plants, etc. De- 
tails of furnace water wall construction on inside 
_ cover; 16 pages. Henry Vogt Machine Co., 
nc. 










52 Double-Pass Boilers—Bulletin RM-1 (6th) 
edition); illustrates and describes this line 
of riveted or welded double-pass steel firebox 
boilers. Three full pages of dimensions, ratings 
and other details including dimensioned line dia- 
grams; 8 pages. The Brownell Co. 


53 Boilers, Burners, A ri Bulletin GC- 
10; condensed catalog of regular products 
for stationary power plants. Each class of equip- 
















































These diagrams show how improved baffle 
design assures a uniform, high velocity gas flow 
over every square foot of heating surface. How the 
baffles are smoothly curved to maintain a cross-flow 
of gases across the tube banks. With ENCO Stream- 
lined Baffles, bottle-necks, dead gas areas, and soot 
pockets are eliminated; draft-loss is cut to a mini- 
mum. The result—more efficient, economical heat 
transfer. 


Power Engineers continue to report that in instal- 
lation after installation, ENCO Streamlined Baffles 
are far exceeding their expectations in reducing fuel 
consumption, furnace maintenance, and increasing 
steam output. 

Especially engineered to suit each individual 
water-tube boiler, and installed by experienced 
ENCO crews, ENCO Streamlined Baffles provide 
for easy tube replacement, low maintenance cost, 
adaptability to bent tube boilers. 





If you want a higher efficiency from your boilers 
—and a substantial increase in steam output, see 
your ENCO representative! The 18-page ENCO 
Bulletin, BW-44, fully describes the profit-proved 
advantages. Write for your free copy today! 


10.400 
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ment summarized and illustrated. Well illustrated 
with line drawings and photographs. Illus 
accompanied by brief descriptions; 12 pages, 
bustion Engineering Co., Inc. 


54 Standardized Boilers—Bulletin 746; 4 
bulletin presenting construction and 

tion information and ordering specifications {gy 
this company’s Type M boilers. Bulletin ifly. 
trated, presents table of measurement and dat, 


Springfield Boiler Co. 

Steam Generator—Bulletin 119; company 
55 Type S steam generator described and fe, 
tures of construction are pointed out. Folder welj 
illustrated and dimensioned drawing and table of 
dimensions and sizes given. Union Iron Works, 


PRIME MOVERS 

56 Axial Flow Impulse Turbine—Bulletin ¢ 
107; six types described; data for esti 

applications; types, casings; wheels and blades: 

shafts, nozzles and bearings; overspeed stop and 

other — features; lubrication; 


Terry Steam Turbine 
57 Multi-Stage Turbine — Bulletin SR-114: 
Casing, lagging, wheels and blades; 
nozzles, bearings; governors; speed changer or syn 
chronizer; governor valve and steam strainer; lub 
rication; general; 10 pages. The Terry Steam 

Turbine Co. 


58 Steam Engines—Bulletin No. 306; 
neering data; tabular material, descriptions; 
8 pages. Troy Engine & Machine Co. 


59 Generating Sets—Bulletin No. 108; Gen 
eral descriptions, typical installations, engi- 
peering data tables, details of construction, com- 
pletely illustrated; 24 pages. Troy Engine § 
Machine 


60 Stationary Diesel Engines—Dependability, 
adaptability of Diesel power described and 
the first five applications pointed out. Its eco 
nomical and simple design is stressed. Advan 

of company’s equipment brought out; excepti 
well illustrated; 24 pages. Enterprise Engine and 
Foundry Co. 


AUXILIARIES, ACCESSORIES 


61 Strainers and Separ Hletin 46-50; 
describes complete line of company’s strain- 
ers and separators. Dimensions and price lists, 
dimensioned drawings and photographs; tables of 
sizes and complete description of applications, op- 
eration and design; 16 pages. American District 


Steam Co. 
62 Atomizing Deaerators—Bulletin 4160; 3 
color drawing illustrates description of prin- 
ciple of operation. Advantages of deaerators are 
descrii and illustrated; marine deaerators also 
covered; 20 pages. Cochrane Corp. 
63 Steam Condensers—Bulletin 1461 ‘Steam 
Condensers’; exceptionally well illustrated 
with line drawings, charts and photographs. Large 
proportion of the catalog devoted to engineering 
information such as calculations of required surface, 
atmospheric relief valve sizes, tube characteristics, 
free dry air leakage, pressure-temperature conver- 
sion tables and tables of logarithms; 46 pages. 
C. H. Wheeler Mfg. Co. 





Condensate Return System—Description of 

operation and possible savings i 
by line diagram and description ef how ‘“‘Jet-Loop” 
works; typical installations pictured and described. 
Drawings and text shows proven results from 
experience of users. 2 page spread of drawings 
and table of dimensions; 16 pages. Cochrane 


Corp. 

65 Low Pressure Evaporators—Description of 
L. P. evaporators; types of evaporator 

plants, listing of advantages of L. P. submerged 

tube evaporators. Line diagrams illustrate princi- 

ples brought out in descriptions. Typical 

tions are considered ai analyzed; 12 pages. 

Condenser Service and Engineering Co., Inc. 


66 Power and Industrial Equipment—Bulletia 
Q-12; describes and illustrates company’s 
equipment for power and industrial use—steam 
turbines, motors, generators, feedwater heaters, 
turbo-chargers, steam jet ejectors, centrifugal blow- 
ers. Exceptionally well illustrated; 20 pages. 
Elliott Co. 


Heat Exchanger—This new bulletin de 
67 scribes the company’s Twin G-Fin Section; 
Bulletin 1614; section c terized as un 
heat exchanger. Bulletin tabulates 21 features and 
corresponding advantages, describes and 
construction. Installation views shown, field te 
ports included; 16 pages. The Griscom-Russell Co. 


68 FP Bulletin 364 desc illus 
trates evaporators for various capacities and 
pressures; contains sections of special interest t 
plant engineers and executives; includes explans 
tion of functions of evaporators, benefits obtained 
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OBSOLETE? UNSAFE? TOO SMALL? 
If your present equipment is more of a hindrance than a help, 
remember Otis has the size, capacity and speed for every freight 
or materials-handling job —and your local Otis office is pre- 
pared to specify an elevator precisely suited to your needs. 
Call Otis today. 
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the same painstaking workmanship, the same anxious-to-please 





service go into every job we handle — small or large, one elevator 
2 pages. 


Inc. . : site or 20. Call Otis today. 


—Bulletio 
;ompany’s 
se—steam 

heaters, 
gal blow- 
0 pages. 








Yes, wherever you are, whatever your elevator needs may be, 
Otis can serve you better. 
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by their use; different types 01 evapuratur systems 
and their association with Pat heat balance. 26 
pages. The Griscom-Russell Co. 


Soot Blowers—Bulletin F45; soot blowers 
69 in general are described. Description and 
operation of units, materials and specifications and 
other pertinent information is presented; tables of 
steam consumption, boiler efficiency, fuel saving 
chart; boiler cross-sections with blower locations 
indicated thereon and installation drawings and 
data are included; 10 pages. Marion Machine, 
Foundry & Supply Co. 


70 Water Heater Capacity Ratings—14 tables 
are included in this ratings booklet showing 
capacity ratings per hour for temperature rises of 
from 20 deg (50 to 70 deg) up to and including 
ratings for a 150 F temperature rise (50 to 200 
F). Table No. 15 presents the rate of flow of 
steam through pipes with steam from an initial 
gage pressure of one pound up to 150 psi. Marion 
Machine, Foundry and Supply Co. 


71 Air Ejectors—Bulletin M-300 and M-301; 
what they do; types, blueprint type draw- 
ings, tables of sizes, manufacturing facilities and 
equipment; total 16 pages. The Lummus Co. 


72 Coal Weighing Scales-——Description; out- 
standing features, specifications, line draw- 
ings, photos; 4 pages. Beaumont Birch Co. 


73 Rack and Pinion Gates for Coal and 
Ashes—Ball-Bearing, dust-tight features: 
photos, specifications, drawings, tables of dimen- 
sions; 4 pages. Beaumont Birch Co. 


74 Steam Specialties—Collection of folders; 
steam trap, air trap, reducing valves, classes 
E, B and H pump governors, automatic boiler 
feedwater controller; parts and unit list prices; 
descriptions; illustrations; tables of capacities. 
The C. E. Squires Co. 


75 Deaeration—Data book; No. N-15 gives 
reasons for and principles of deaeration; 
cold water deaeration; tabular drawing and chart 
material presented; well illustrated; 20 pages. 
Elliott Company. 


76 Power Plant, Industrial Process Equip- 
ment—Steam turbines, turbine generators, 
mechanical drive turbines; motors and generators; 
feed-water heaters and deaerators; condensers and 
auxiliaries; steam jet ejectors; centrifugal blowers; 
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@ ONE COAT OF KOPPER 


BITUPLASTIC 


10 © 8 rad one 


EQUALS 5 COATS OF PAINT 
Bituplastic is not paint it is.ee 


e e e A highly refined, easily workable 
coal tar pitch coating 


e ¢ ¢ applied cold with brush or stand- 
ard spray 


e ¢ © a complete vapor seal 
e e e fire retardant 


e © © impervious to temperatures of 
— 50°F to +500°F 


e @ © applicable to damp surfaces 
e e e virtually odorless and tasteless 


e e e quick drying (usually a matter 
of minutes) 
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BITUPLASTIC 


Cr 


A NEW 
PLASTIC PRODUCT FOR 
CORROSION-PROOFING 


ALL SURFACES 
EXPOSED TO WEATHER 


TIME TRIED, thoroughly 

reliable base—refined coal tar 
—as a stable dispersion in water— 
forms a thick plastic coating for 
the protection of metal, concrete o 
masonry surfaces. 


Bituplastic covers heavily; %s" to a 
coat, or about 5 times the thickness 
of ordinary paint. Two or three 
coats provide a seamless, non- 
porous sheath up to \%¢" in thick- 
ness, completely resistant to most 
corrosive conditions. 





Use it on bridges, culverts, decking, 
hoppers, piping, piers, floors, silos, 


tanks, trestles, tunnels, wells and to 


protect insulation from moisture 
penetration. 


Anew Bulletin is ready 
on Bituplastic coat- 
ings. Ask your distri- 
butor, or address any 
office shown below. 


KOPPERS 
v 


WAILES DOVE-HERMISTON 


CORPORATION . A 


KOPPERS COMPA 


WESTFIELD NEW 


IDIARY OF 


Y INC. 





NEW YORK 4 e PHILADELPHIA 8 e CLEVELAND 14 e CHICAGO 3 e HOUSTON 2 
TULSA 3 ¢ MIAMI 36 e SAN FRANCISCO 10 ¢ LOS ANGELES 1 
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turbochargers for diesels; accessories and tube 
cleaners; completely illustrated; 20 pages. Ellioy 
Company. 


77 How to Choose a Steam Trap—tTrap gy. 

lection, trap rating, trap capacity factors, 
individual trapping, determining lift; traps fq 
unit heaters, pipe coils, fan system heating sy. 
faces, steam jacketed kettles, autoclaves, lay 
equipment, paper makers, etc.; installation, opera. 
tion, maintenance, instructions; specifications ang 
capacities; corrosive service; 42 pages. The V. D. 
Anderson Co. 


WATER TREATMENT 


78 Index for Calcium Carbonate—Reprint of 
paper by John W. Ryznar; tables and charts: 
16 pages. National Aluminate Corp. 


79 Boiler Feedwater Q & A—Bulletin 39; 

102 questions and answers on various prob. 
lems of boiler feedwater; 16 pages. National 
Aluminate Corp. 


80 Water Treatment—Sca'e and corrosion cop 
trol in potable water supply; reprinted 

presented by Hanlon, Steffen, Rohlich and 

ler; 12 pages. National Aluminate Corp. 


81 Water Conditioning Service—“The 6 Fup- 
damentals of Betz Water Conditioning 
Service” illustrates and describes how this company 
extends a supervisory service for boiler water cop- 
ditioning. Booklet shows complete operation of 
these 6 steps; 16 pages. W. H. & L. D. Betz. 


82 Water Softeners—Bulletin 607; benefits 
and economies of soft water; typical 
cations; how it works; types; design and features; 
backwash and brine rinse regulators; how to 
modernize present softener; aerators, degasitor, 
chemical feed systems, chemicals; 20 pages. Elgin 
Softener Corp. 


83 Softener Handbook—Manual, semi- and 
full-automatic zeolite water softeners are 
covered in Bulletin 315. Water softener plant 
is discussed in the first section and operating 
cycles and plant supervision is next considered. 
The third section is ‘Selecting Manual or Auto. 
matic Equipment”; this is accompanied by a 
table of comparison data. There also is a two- 
page section of tabular material and a zeolite 
nomographic chart. Graver Tank & Mfg. Co, 
Inc. 


84 Sludge Reactivator—Illustrated book'et, § 
pages, fully explains the principle of upward 
sludge filtration and describes its adaptability to 
industrial and municipal water supplies. Charts, 
flow diagrams and cut-away drawings show clearly 
how equipment softens and clarifies raw water, 
materially reduces reaction time and_ provides, 
in many cases, a water that is suitable for process 
work without further treatment. Graver Tank & 
Mfg. Co., Inc. 


85 Hot Process Water Treatment—Form 326 
is a case study bulletin; covers results of 
an installation of the company’s hot process equip- 
ment at Kankakee Ordnance Plant. System was 
designed to provide 60,000 gph of properly con- 
ditioned water, free from hardness, scale forming 
minerals and corrosive gases. Excellent photos and 
schematic diagram of installation with flow of 
water indicated. Graver Tank & Mfg. Co., Inc. 


RO Water Treatment—Control of Fouling Or 
ganisms in Fresh and Salt Water, by John 
G. Dobson. Life history of these organisms; 
— of control. Wallace & Tiernan Products, 
nc. 


87 Industrial Water Treatment—Micro-biolog- 
ical Control of and Through Industrial 
Waters; spot summaries of improvement of process 
efficiency and product quality by proper steriliza- 
tion. Wallace & Tiernan Products, Inc. 


# Condenser Water Treatment—Chlorination 

of Condenser Cooling Water, by R. B. Mar- 
tin; important considerations in chemical treat 
ment of cooling water circuits. Wallace & Tiernan 
Products, Inc. 


8 Water Treatment—Chlorine Destroys Am- 

monia, by A. E. Griffin. Gives data on us 
of chlorine for elimination of ammonia from 
— feed water. Wallace & Tiernan Products. 
ne. 


90 Clarifying and Softening Water—Eight- 


e catalog ‘‘Reactivator for Clarifying and 
Softening Water by Upward Sludge Filtration. 
First part of the booklet tells how the reactivator 
works and how the sludge blanket is t in con- 
trol so as not to flow out with the clarified water. 
Line diagrams illustrate the principle of operation. 
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S-T-R-E-T-C-H-I-N-G 
YOUR VALVE DOLLAR 


“How far will a bar of steel, iron or bronze stretch 
before it breaks?” That's the $64 question that OIC 
engineers answer with the huge hydraulic testing 
machine, pictured above, when they give every new 
run of metal a tough “physical exam.’’ Modern equip- 
ment such as this and high standards throughout the 
up-to-date OIC plant assure you top value, great 
safety, long service for your valve dollar! You can fit 
your installations exactly with the many sizes and 
types of OIC steel, iron and bronze valves. Write for 
free catalog. Just drop a line to The Ohio Injector 
Company, Wadsworth, Ohio. 


SEE YOUR OIC VALVE DISTRIBUTOR 
































MODERN TEST METHODS are pictured in the 

new OIC sound slidefilm from which the 

above photo was taken. See this helpful film 

to learn more about modern valve construc- 

tion and usage. No cost or obligation. Write 
ay for a showing right in your place of 
iness, 

















STEEL - IRON * BRONZE 
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Two pages are devoted to a sectional diagram 
through a reactivator and the accompanying copy 
tells about the unit’s features. Actual installations 

=“ _— and described. Graver Tank & Mfg. 
o., Inc. 


9 Feed Water Treatment—This four-page 

folder tells how the company’s engineering 
applied to boiler feed water problems can result 
in savings. It tells of the different procedures 
and presents diagrams of equipment arrangement. 
Typical installations in dairy, cosmetic, aircraft, 
laundry, and other plants are pictured. [Illinois 
Water Treatment Co. 


92 Chemical Feeding and Proportioning— 
Bulletins 1100 and 1713A; use of adjustable 
chemical feeder for water treating, sewage, chemi- 
cal processes, petroleum; plan and sectional dia- 
grams; descriptions; photos; general specifications; 
2-page table of capacity schedules; list of chemi- 
cals handled; accessories; drawings of boiler water 
conditioning systems; 5-page description of method 
of automatic intermittent feed of conditioning 
chemicals direct to the boilers; 20 pages. Pro- 
portioneers, Inc. 


9 Automatic Proportioning—Bulletin 1200, 

28 pages. Handy reference book containing 
wealth of information on automatic flow respon- 
sive equipment and methods in continuous process 
operation. Photos of equipment and installations 
are supplemented by many flow diagrams and de- 
tail drawings. Complicated subject made excep- 
tionally clear and understandable by careful ar- 
oo and two-color diagrams. Proportioneers, 
nc. 


94 Chemical Proportioning Equipment—Bul- 
letin 1714 covers chemical proportioning 
equipment for sea-going service. Two units—for 
high or low pressure—are described fully. Tabular 
ie assists in the description. Proportioneers, 
ne. 


COATINGS, TREATMENT 


95 Protective Coatings—4-page folder 844-246 
describes Bitumastic Hi-Heat Gray, a special- 
ized industrial protective coating which is said 
to resist corrosion and temperature up to 1200 
F. The folder is in 2 colors and contains several 
photographs of equipment on which Bitumastic 
has been applied. It also gives a list of uses for 





HAERING 
ORGANIC 


GLUCOSATES 


control 


SCALE, CORROSION & ALGAE 
in INDUSTRIAL PLANTS 


Write on your letterhead for 


“H-O-H WATER STUDIES” 


ws 
READ 
WATER 





D.W. HAERING & CO. Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Illinois 
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the material and a chart giving its characteristic, 
The last page of the folder contains a brief de. 
scription of four other types of Bitumastic cog. 
ings. Wailes Dove-Hermiston Corp. 


96 Fuel Oil Treatment—A 4-page bulletin, 
telling about the company’s treatment fq 
fuel oil called ‘‘No Sludge.’’ Advantages of usj 
the treatment such as stepping up efficiency anj 
reducing operating costs are explained. A list of 
dosages and applications are also given. A fre 
test offer of the treatment is explained on th 
first page of the bulletin. Dominion Chemical 
Co., Inc. 


97 Flue Cleaner—The company’s soot and fire 
scale removing compound is described in this 
six-page folder. Results obtained from the use oj 
this compound are described in the first part of 
the folder and then a list of the things which the 
company guarantees the material will accomplish 
are listed. Tables of dosage are presented ang 
another table shows losses due to soot and fire 
scale. Dominion Chemical Co. 
98 Boiler Rust Treatment—This four-page 
bulletin describes the company’s ‘‘Rustoff” 
chemical which is said to “‘build resistance to rug. 
and scale corroded and congested pipes.’’ The bul- 
letin tells how the treatment works and what 
results may be expected from its use. A brief 
description of the campany’s service department is 
included. Dominion Chemical Co., Inc. 


HEATING, COOLING 


99 Cooling, Heating, Air Conditioning 
Collection of bulletins; installation, design, 

construction data, capacity ranges, condensed physi- 

cal data; numerous ag of installations, ful) 

page color diagrams of flow of air, compressed air, 

=” water spray, etc.; 74 pages. Niagara Blowe 
0. 


INSULATION 


100 Industrial Insulations—Block, blanket in. 
sulations; pipe covering; new pressure coy- 
erings; insulating cement; felt; Koldboard; fil) 
insulation; diatomaceous earth products; uses, 
specifications, applications, preparation; charts: 
photos; list prices; 26 pages. Baldwin-Hill Co. 
101 Insulating Cement—Ease of application; 

efficiency; ease of maintenance; application 
recommendations; heat loss calculations; 4 pages. 
Baldwin-Hill Co. 


STOKERS 


102 Air-Cooled Stoker—Catalog R-A; feature: 
of construction; how timing device works; 
installation drawings, ash discharge, air cooling 
features; features of front end driving mechanism: 
engineering data tables; 20 tables. American Engi- 
neering Co. 
103 Water-Cooled Stoker—Catalog W; draw. 
ings of installations; features; furnace 
views; 8 pages. American Engineering Co. 
104 Spreader Stoker—Installation views; fea 
tures of various parts; cross-sectional view 
of furnace with installation; listed features; 8 
pages. American Engineering Co. 
105 Pneumatic Spreader Stoker—Three-fold 
booklet on the inner pages of which there 
are 30 spirally-bound vertical pages which fold 
back to tell the story of the stoker, installation, 
features, construction, principles, engineering, types 
and models, typical installations: well illustrated; 
33 pages. Iron Fireman Mfg. Co. 


106 Poweram Stoker—Bulletin 7121; essen 
tials of successful stoker; fuel control, fuel 
conveying, fan capacity, controls, installation; illus 
trations; 18 pages. Iron Fireman Mfg. Co. 
107 Coal Ref. Bulleti Bulletin 8, Un 

derfeed Stoker Firing. Bulletin covers 
factors involved in selection of multiple retort 
stokers, principles, design data and drawings of 
— installations; 6 pages. Fairmont Coal 
ureau. 





OIL, GAS BURNERS 


Stoker Firing yay Re- 
108 tort Underfeed Stoker Firing is the 
subject of Bulletin Number 9 issued by this 
Bureau. It is a complete analysis of the 
advantages of the single retort stoker in the 
smaller plants. Types of this stoker are 
described and principles of operation are 
outlined. Selection of coal and the arp. 
tion and engineered installation of the 
stokers are considered at length. A maxi- 
mum burning rate guide is included. Fait- 
mont Coal Bureau. 
109 Wide Range Oil Burning System—Bu- 

letin 109; How the system operates; cot 
trol; drawings; 4 pages. Peabody Engineering 
Corp. 
110 Oil Burners—Bulletin 108; Two types of 

oil burners, A and H; air registers, 
atomizers, drawings; 4 pages. Peabody Engineer 
ing Corp. 


(Continued on page 164) 
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ot and fire When you buy a pump you 
$ four. naturally expect good service, 
dependable operation, low power 
and what & and maintenance costs and other 
partments B benefits. The question is—which 
5 pump will give you these benefits 
litioning | in greater measure? 

‘ion, design, 
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pressed air, 
gara Blower 





To help you answer this question 
read the clear statements about our 
Company and our products — draw 
your own conclusions. 


bey’ 1, Warren is backed by 50 years ex- 
co a perience in building pumps. 
n; R e - . 
Hill Co 9. Warren builds pumps exclusively. 
oleae Our reputation is based entirely upon 
id. our ability to build pumps. 
3, Warren builds practically all types 
A; feature of centrifugal and reciprocating pumps 
v1 4 ° . 
ar con and will engineer special pumps for 
rican Eng special purposes. 
Wi, draw 4,Warren ranks well among pump 
; urnace ‘ ° . . 
Co. builders as to size, organization and 
Hn facilities. 
features; 8 Z ‘ 
5. Warren bows to no one in selecting 
vhich the the right pump for the job. “A War- 
stallaton, ren recommendation is never a com- 
illustrate: promise.” 
21; essen 6, Our customers include many of the 
to: famous names throughout industry. 
0. 
tin 8, Un 7. Warren pumps are fairly priced— 
iple ‘rela but not built toa price. Initial cost is 
ee insignificant when measured against 
results. 
8, Warren pumps are guaranteed—not 
ingle Re- - Z 5 
ng is & only as to quality and workmanship, yc 
is of the but also for performance as rated when 
coker are shipped. Maintained efficiency is in- eee é . 
— herent in every Warren design. al Reciprocating 
p 
Fe : and Centrifugal 
ed. Fair- Why not put your pump problems up to Warren? = ‘ 
tem—Bul!: 
rates; Con 
Engineering 
it WARREN STEAM PUMP CO., INC., WARREN, MASS. 
ro types 
sisters, - Atlanta Boston Chicago Cleveland Denver Detroit Houston Manchester Los Angeles 
- Minneapolis New Orleans New York Philadelphia Pittsburgh 
4) Richmond San Francisco Seattle St. Louis Ps 
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Engineered 


jor MODERN 
PROCESSING 


Wherever industrial processes 
involve heating and cooling of 
liquids, ADSCO provides a 
complete line of horizontal and 
vertical heat exchangers. Avail- 
able in a wide range of sizes 
built to standard and custom 
requirements and fabricated 
with ferrous and non-ferrous 
alloys. ADSCO engineers are at 
your service to aid in selec- 

ting or designing heat ex- 

changers to meet your needs. 


Write for Bulletin 35-76E 


\MERICAN [PISTRICT STEAM CO. 


NorRTH TONAWANDA. N.Y 
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ENGINEERS’ PREVIEW 


A COMPLETE SUBJECT INDEX of technica] 
articles appearing in the Philips Technical 
Review between January 1936 and June 1942 is 
now available from Philips Lamp and Radio Works, 
Eindhoven, Holland, or through the Elsevier Book 
Co., Inc., 215 Fourth Avenue, New York 3, New 
York. 











* * * 


‘THE DIFFICULT PROBLEM of what to do about 
the atom cannot be solved by merely wishing 
that the secret of nuclear energy had never been 
discovered. “These phenomena are part of nature,” 
says Dr. Robert Fox Bacher. “The discovery was as 
inevitable as that of fire. It may be that the world 
is confronted with a nasty problem—but that is the 
way life is. You can’t spend your time looking back- 
ward. This is a real challenge, and we are going to 
get at it as quickly as we can.” Dr. Bacher is the 
nuclear physicist recently appointed to the five-man 
Atomic Energy Commission. 


* * * 


i i RUBBER Hyde-Ro ring for packing cast- 
iron water and sewer pipes is offered as an 
eliminator of bacteria in such joints since rubber 
cannot support bacterial growths. This permits 
sterilizing agents to do their work, eliminates re- 
contamination. Replaces standard joint packing on 
ball and spigot pipe, fits without measurement or 
cutting, no laps, effective in repairs since rubber 
ring dams off water from leaking valves. Cost is 
insignificant compared with repeated treatment 
costs. 


* * * 


- THE FIRST time in history, so far as any- 
body knows, man has made snow from a natural 
cloud in the sky. It all began when Vincent 
Schaefer of the GE Research Laboratory began 
experimenting with pellets of dry ice to “seed” a 
laboratory cloud of sub-cooled water droplets’ and 
form ice particles close to the surface of the dry ice. 
A little later, flying in a plane, Schaefer dispensed 
six pounds of small dry ice pellets over a cloud 
about three miles long. Within two minutes a radi- 
cal change in the cloud took place and streamers 
of snow began to pour out of the base of the cloud. 
In these tests the snow did not fall all the way to 
the ground because the air and the ground surface 
were too warm. But the fact that it actually did 
fall from the cloud was proved, we understand, by 
flying underneath it. The snow produced was true 
snow in crystal form exactly the same as that 
of any naturally-falling snow. Whether this will 
lead to rain making, nobody knows at the present 
moment. But if it should, the possibilities are, at 
the very least, fantastic. General Electric Co. has 
had dozens of requests from skiing resorts, includ- 
ing the famous St. Moritz, to send somebody to con- 
sult about making snow. One request comes from 
a place in Chile, where many clouds pass over the 
mountains and out to sea without dropping snow 
or rain. Arrangements for further testing of the 
process are being made in co-operation with the 
Evans Signal Corps Laboratory at Camp Evans, 
N.J. 

















































1,000 X-Rays a 
day to avoid one 


about 
— 4 
n 
a possible flaw... 
vas as 
world 
a An expert welder may make 1,000 perfect 
ne a passes before one minute flaw shows up. 
is the Kellogg doesn’t risk even that one chance in 
— a thousand! 
To begin with, every welder in the Kellogg 
shops must qualify for X-ray inspected work. 
— In addition to constant routine supervision 
tbber on the floor, as many as 1,000 X-rays of welds 
rmits are made daily to prevent that one tiny flaw 


- a from slipping through. No welder knows 
nt or which jobs will be X-rayed and which won't. 


tbber Every weld is made with the expectation that 




















ost is : ‘4 4 3 
mei it will be subjected to the penetrating eye of 
the X-ray machine—and that’s the way we 
want it! . 
= This exhaustive X-ray inspection is part of. 
tural y inspe P ‘ 
rcent the unseen quality that goes into all Kellogg 
ea Fabricated Products—one of the reasons why 
d” a ? ia , 
onl so many jobs—where perfection is all impor- 
y ice. tant—are entrusted to Kellogg. 
nsed 
sloud 
radi- 
mers nent 
a : HE ELLOGG OMPANY == 
rf; 3 
did NEW YORK ¢ JERSEY CITY «© BUFFALO ° LOS ANGELES 
1, by TULSA © HOUSTON «© TORONTO + LONDON « PARIS 
true VESSELS * EXCHANGERS * CONDENSERS °* HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
= PROCESS PIPING * FORGED AND WELDED FITTINGS...1IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 
wl 
sent 
e, at 
has 
‘lud- 
con- 
from 
- the 
now . - en ‘ 
the Metallurgical Research con- Unique Technical Backing of Complete Facilities for fab- Quality Control embracing On-Time Delivery made pos- Top Welding Performance as- 
the ducted continually by rec- an extensive organization _ricating of steel products the constant application of sible by a flexible plan- sured by specially design- 





ognized specialists who with an international rep- from simple forgings to the most advanced inspec- ning group authorized to ed equipment... exclusive 
have made major contri- utationin both processand the most intricate 120 tion methods, both visual re-route work to meet employment of master 
butions in this field. fabrication engineering. foot towers. and non-destructive promised dates. operators. 


rans, 
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The outstanding performance record of the 
Davis “Straight Flow Type’ Non-Return Valve 
in modern power plant service is the direct 
result of: 

1. Advanced Design 

2. Quality Construction 

3. Davis Service Recommendations 

The counterbalanced swing check design 
illustrated here is widely favored because of 
its simplicity . . . visible action... . straight 
line flow ... full pipe size port area... very 
slight resistance to flow . .. sensitive opera- 
tion . . . and easy accessibility of internal 
parts. Depending on service requirements, it 
can be furnished with outside oil dash pot for 
cushioning action. For turbine bleeder line 
service, a spring-loaded oil control cylinder 
can be added (as shown above) for quick, 
positive closing on turbines equipped with 
automatic emergency (overspeed) steam shut- 
off hook-ups. 

Check with Davis on your Non-Return 
Valve requirements. The Davis line is com- 
plete. Standard sizes from 4” to 24”. For any 
pressure. Write for catalog and recommenda- 
tions. 


DAVIS REGULATOR CO. 


Representatives in All Principal Cities 


2508!S. WASHTENAW AVE., CHICAGO 8, ILL. 


























HELPFUL BULLETINS 
(Continued from page 160) 


1 1 1 Gas Burners—Bulletin 203; description of 

A and H gas burners; cross-sectional dig. 
gram; photos of atomizers; 4 pages. Peabody 
Engineering Corp. 


OIL, LUBRICATION 


112 Lubrication Recommendations — Special 
oils for diesels and heavy-duty gasoline 
engines; facts about oil; tables of recommended 
oils for various models; 18 pages. Standard Qjj 
Company of California. 


1 13 Cutting Fluids—Facts about cutting fluids; 

machine tool operations; fundamentals of 
cutting; how to apply; metallic cutting tools; 
tabular material; show practices; 50 pages. Stand. 
ard Oil Company of California. 


11 4 Diesel Operation—Relation of fuels and 

lubricants in the operating efficiency in the 
diesel engine; diesel fundamentals; maintenance; 
lubrication and fuels; supercharging; selection and 
classification of fuels; fuel injection maintenance; 
improving cleanliness; tabular material, charts, 
formulas; 114 pages. The Texas Co. 


115 Engineers Report on Oil—Engine tests, 

laboratory tests, effects on engines, bearing 
corrosion, actual service data, filter clogging, service 
experience; well illustrated with photos and charts; 
42 pages. Standard Oil Company of California. 


116 Lubricants Service Handbook——28 pages 
in this booklet on lubricants and their ap- 
plication. The development of the lubricant, its 
features and advantages and the manner in which 
it meets various operating conditions take up the 
fore part of the booklet. Two pages are used to 
cover definition of the various types of lubricants 
in the line, both fluid and grease type. ‘Appli- 
cation of Lubriplate Lubricants’ is a useful sec- 
tion of the book; it shows and tells by sketch 
and description where the various lubricants should 
be used and why. The most useful part of the 
book is the ‘Recommendations’? section where 
the manufacturer tells just what grease or oil 
should be used according to speeds, temperatures, 
pressures and general service conditions. Fiske 
Brothers Refining Co. 


POWER TRANSMISSION 


1 17 Speed Reduction, Increase Gear—Bulletin 

S-130; description; gear cases; gear and 
pinion; bearings; lubrication; drawings and photos; 
8 pages. The Troy Steam Turbine Co. 


118 V-Belt Drive Guide—Bulletin B605IF; 
guide to company’s complete line of V-belt 
drives. Contents include types and sizes, V-belt 
prices, how to figure drives, belt selector charts 
and tables and similar engineering information. 
Well illustrated; 12 pages. Allis-Chalmers Mfg. Co. 


119 Chains and Sprockets—Bulletin D-1; 2 
color digest catalog, profusely illustrated, 
gives pertinent information on drive and convey- 
ing chains and sprockets, finished steel roller chains 
and sprockets, silent chains and sprockets, flexible 
couplings. Tables of numbers and pitches are given 
as are full page tables of last prices, dimensions 
and weights; 16 pages. Union Chain & Mfg. Co. 


120 Flexible Couplings—Bulletin 57; 2 pages 
of drawings and tables of ratings for com- 
pany’s flexible couplings. Installations are shown 
and features of the various types are discussed; 
20 pages. John Waldron Corp. 


VALVES 


121 Regulating Valves—Bulletin 1-A; valve 

data book, description, dimensions and lists 
of parts; typical installations, rated capacities; 
prices; 52 pages. Atlas Valve Co. 


122 Pressure Regulator—Bulletin 1-B; de 
scription, instalation, operation; list prices; 
sectional and installation views; parts lists; 8 
pages. Atlas Valve Co. 


123 Pressure Reducing Valves—Bulletin 1-C; 
sectional drawings, list prices, dimensions 
and weights; operation and adjustment; capacities 
for steam and air; 12 pages. Atlas Valve Co. 


124 Corrosion Resistant Valves—Two _ bul- 
letins, both of them on corrosion resistant 
valves have just been issued. One of them, 8 
technical information bulletin covers the me 
chanical properties, analysis range, applications, 
advantages and sizes and specifications of th 
valves. The other is devoted to a photographic 
display of the installation of the valves. Alloy 
Steel Products Co. 


125 General Service Valves—Bulletin E-150; 
valves for blow-off; fire protection, soot 
blower lines, acids, process etc.; descriptions; ¢ 
ploded views; features; dimensions weights am 
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EA. R/M PLASTIC PACKINGS 


“Appli- 
seful sec- 
oy sketch 
its should 
rt of the 
“2 Posy Out of R/M laboratories has come a series of plastic packings that 
peratures, ‘ . H , 3 bs 
as. Fiske have proved particularly satisfactory in meeting special operating 


N conditions. 
—— 
d photes; R/M Style 1840A, shown above, is typical of these packings and is 


B6OSIF: recommended for rods, valve stems, centrifugal pump shafts, and 


of V-belt 
oa bs similar applications where temperature does not exceed 600°F. A 
ormation. 


Mfg. Co. related type is R/M Style 1840B, which contains a non-frictional metal. 


D-1; 2 
llustrated, 
1 convey: Where packing is exposed to gasoline, fuel oil and other petroleum 


ler chains 
products, a third R/M Plastic Packing, Style 1840C, is widely used. 


s, flexible 
are given 
imensions 
fg. Co. 


2 ages These specialized plastic packings are typical of the R/M Packings 


for com- 
re shown 


liscussed; available to you through your authorized R/M distributor. For every 


special packing problem, and for your day-to-day packing needs, 


A; valve are 
and lists call your R/M distributor. 
apacities; 


I-B; de- 
st prices; 
lists; 8 


RAYBESTOS 


etin 1-C; 
imensions 
capacities 
e Co. 


‘wo bul- 
resistant 


ive | RAYBESTOS-MANHATTAN, INC. 


| of the 


tographic ASBESTOS TEXTILE & PACKING DIVISION 


s. Alloy 

MANHEIM, PA. - BRIDGEPORT, CONN. + NORTH CHARLESTON, S.C. - PASSAIC, N. J. 
n E-150; 
ion, soot 
ions; ¢X- 


ghts and IT’S “PACKED WITH SATISFACTION” WHEN You use R/M 
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OUTLIVE TWO! 


LUBRIPLATE Lubricants actually 


condition bearing surfaces and 
stop progressive wear. They pre- 
vent rust and corrosion and resist 
steam, hot water, many acids and 
other adverse conditions. LUBRI- 
PLATE is in a class by itself. Use 
it and make one bearing outlive 
two. Write or phone for facts 
and figures. 


FOR youR 
MACHINERY 


No.2 — Ideal for general on _ 
lubrication, ring ol ery poltle eller 
oe es Because of high yuo 
au ond long life it reflects a 
rome ne performance in most _ 
oncioond gears: (s reducers). o 
No. 107 — One of the most _——- 
grease type products y* peng 
ication by pressure 
ne — For a wide range rs _— 
epplications, especially . e 
tures above 200 degrees . oe 
No. 130-AA — Known ames in 
the superior lubricant for _— = 
heovy duty bearings, wire a. 
BALL BEARING — This is the ent 
oy ag oe he ae que 
ae ee “roller bearings — 
ones at speeds to 5000 a - “4 
temperatures UP to 300 deg 


ry x 
*ALERS FROM coast 10 COM® 

Sup € 
YOUR ciassiFieD TeLEPHO™ 





list price tables; parts and parts list; 14 pages 
Everlasting Valve Co. 


12 Valves—Bulletin E-100; for boiler room 

service; photos, descriptions, parts; fea- 
tures; pressure rating indexes; size shipping weight 
and price tables; ordering information; 30 pages. 
Everlasting Valve Co. 


127 Multiport Relief Valve—Bulletin 4150: 
complete description of valves and operat- 
ing characteristics, photographs of typical installa- 
tions. Engineering data includes sizing information 
tables, nomenclature, installation and operation. 
list prices of accessories, dimensioned drawings and 
tables of dimensions; 28 pages. Cochrane Corp. 


128 Steel Valves—Bulletin 102; 4 page bul- 
letin describing company’s ‘‘Evrtyte”’ 
valves. Cross-sectional illustrations and tables of 
seat orifice sizes, prices and dimensions are given. 
listing of features, description of the operation ot 
the unit and parts and prices for assemblies 
Strong, Carlisle & Hammond Co. 


MAINTENANCE 

129 Valve Data Book—Engineering, oper- 

ating and maintenance data on pres- 
sure reducing, differential and overflow 
valves are contained in Bulletin 461 issued 
recently; it is a 20 page issue. Large, cross- 
sectional and external views of each class of 
regulator are shown together with construc- 
tion details, exclusive features and complete 
tables of pressure ranges, sizes and capaci- 
ties. A handy “ready-reference” index chart 
at the front of the bulletin simplifies selec- 
tion of the best valve for any specific 
industrial application including steam sup- 
ply to air ejectors, dye tanks, etc. Recom- 
mended installations are shown and dis- 
cussed for remotely adjusted valves, valves 
with internal parts and valves designed for 
external control. Approved methods of 
grinding main valves, tightening controlling 
valve seats and checking control valve stem 
clearance are described pictorialky. Dis- 
mantling, cleaning and assembling informa- 
tion given. Leslie Co. 


130 71 Maintenance Jobs—This guide tells 
how better to perform commonly occurring 
power plant maintenance and cleaning operations. 
Illustrated manual gives specific material and 
method recommendations for handling cleaning, 
degreasing, descaling, derusting, paint stripping, 
etc. Booklet is completely indexed and reference 
is made easy by colored type strips on edge ef 
the pages; 22 pages. Oakite Products, Inc. 


131 Maintenance, Repair Toole—Company’s 
line of pneumatic drills, screw drivers, file 
and die grinders, riveting hammer and pneumatic 
tool accessories. Other tools include metal etchers, 
chucks, portable demagnetizers and many others. 
Completely illustrated; 24 pages. Ideal Industries, 
Inc. 


132 Protecting Metalk—High heat resistant 
coatings for protecting metal surfaces in 
power and processing equipment are covered in 
4 page bulletin. Brief description of properties of 
coatings are given. The Dampney Co. of America 


133 Condenser Tube Inserts—Description of 
Flowrites; illustrated, accompanied by re- 
port of tests on Flowrites made by M.I.T. Tables 
and charts of test results are presented; descrip- 
tion of how to install inserts given; 8 pages 
Condenser Service & Engineering Co., Inc. 


CONTROLS, METERS 


134 Damper Regulators—Bulletin 4-A; for 
low pressure heating, medium pressure 
power and high pressure power boilers; what they 
do; how to specify; typical installations (draw- 
ings); adjustments; list prices; technical descrip- 
tions and parts lists; 20 pages. Atlas Valve Co. 


135 Thermostats and Relays—Bulletin T, a 
12-pg. catalog presents significant informa- 
tion on this company’s mercurial thermostats and 
adjustable thermoregulators. Also included is com- 
plete data on relays, designed as companion instru- 
ments to the above mentioned. Complete descrip- 
tions of the instruments are included and the 
bulletin is well illustrated. Precision Thermometer 
& Instrument Co. 


136 Recording Flow Meter—Bulletin 349; 
what it does, features, chart of rated ca- 
pacity; construction and operation; installation 
drawings, tables of capacity; photos; 8 pages. 
Builders-Providence, Inc. 


137 Propeller-Type Meter—Bulletin 350A; 
for main-line metering; applications, de- 
scription, installation, materials of construction; 
features; table of capacity, shipping weights: 
specifications, drawings; 4 pages. Builders-Provi- 
dence, Inc. 
138 Centralized Combustion Control—Bulletin 
43-605; applications to various types of 
fuels and burning equipment; controller, measur- 
ing elements, pilot device, power unit, etc.; 24 
pages. The Hays Corp. 
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to help you cut 


POWER PLANT 


cleaning costs 


Practical Ways 
to Streamline 


Maintenance Cleaning 
in Power Plants 








RR ATEe the successrui expen- 
ence of other Power Pitant 
engineers can help you solve your 
maintenance cleaning problems. If 
so, here are seventy-one job-proved 
tips for better cleaning culled from 
other plants’ case histories of clean- 
ing—all in the Oakite “71” Digest. 
20 pages of imformation about 
cleaning and descaling 


Condensate Meters 
Feed Water Heaters 
Transformers 
Heat Exchangers 
Lube Oil Coolers 
Diesel Cooling Sys:ems 


Refrigerant Condensers 


Send for your copy of this collec- 
tion of seventy-one cleaning tips. 
It may well save you hours and 
dollars on all your cleaning chores. 
Or ask your nearby Oakite Tech- 
nical Service Representative to 
bring a copy along next time he 
stops in. Let him show you how 
specialized Oakite cleaning mate- 
rials and modern cleaning meth- 
ods can simplify maintenance 
cleaning for you . . . help keep 
operating expenses low. 


OAKITE PRODUCTS, INC. 
18C Thames Street, NEW YORK 6, W.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 





Specialized Industrial Cleaning 
MATERIALS © METHODS © SERVICE 








*Vogti 
ice of 
and ar 
meet 

erating 





As Simple as\\ p\'B \C\ and 


Gefe! 





*Vogtice is a clear, hard 
ice of can-ice quality 
and appearance sized to 
meet particular refrig- 
erating requirements. 


FREEZING TANKS 


BRINE COOLERS 
AND AGITATORS 


ICE CUBERS AND CRUSHERS 
3 LARGE BUILDING SPACE 
{o-3" : LABOR 


Y 


HENRY VOGT MACHINE CO., 1000 W. ORMSBY STREET, LOUISVILLE 10, KENTUCKY 
Branch Offices: New York » Chicago * Cleveland . Philadelphia ° Dallas 
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STETS High Pressure FEED REGULATOR 


As shown by sectional view above, the STETS 
High Pressure Feed Regulator is float operated. 
Action is based on change of liquid level only. 
The absence of a stuffing box between the valve 
and float chamber avoids any friction effect; 
assures faster response to minute changes in 


liquid level. 


Another important STETS Feed Regulator 


feature is the counter-balanced float. It 


the extra leverage vital to efficient operation of 
large size valves at high differential pressures 
common to high-pressure boilers. Furnished in 
models for wsp 400-600 Ib. and 600-900 Ib. 


STETS COMPANY NEW YORK 18, N.Y. 





provides 


Write for descriptive Catalog No. 
143. It describes equally efficient 
action of STETS low pressure 
regulators. 


1440 BROADWAY 





"Boiler Repairs Reduced 75%" 


GIRTH 
SEAM 


writes 
user of 


NATIONAL 


NATIONAL BOILER PROTECTOR CO., 928-29 REIBOLD BLDG., DAYTON, OHIO 





PROTECTOR 


You, too, will find the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections gonsist of wedge nut, 
cap screw metal lug and refrac- 
tory covering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 





WHERE THERE’S A SMOKE STACK, THERE’S NEED FOR A 


| STERLING LIFTING and PUMPING UNIT , 


Old or new installations show definite savings and greater 
efficiency when this automatic device is installed. Often 
returning condensate in excess of 300 degrees F. the 
STERLING LIFTING UNIT stops short circuiting, removes 
excess back pressures. Operates on either high or low 


steam or air pressure. 


| Precision built—easy to maintain—noiseless operation. 


Adaptable to any horse power—pumps 
| condensate at low operating cost from . . . 


PIPE COILS—PROCESS MACHINES—UNIT HEATERS—WATER HEATERS 


j EVAPORATORS—DRYERS ETC 
Investigate NOW! 


t STERLING ENGINEERING & MFG. CORP. - 117 BUSINESS ST., HYDE PARK, MASS. I 


(Templeton Mfg. Co.) 


eee ee 


168 


or lifts steam 
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139 Combustion Meters—Bulletin 44-550; ty, 

sons why it is; accurate, dependable, sip. 
ple, rugged, easy to install, easy to maintain 
speedy, easy to understand; well illustrated py 
explanatory diagrams; 16 pages. The Hays Corp, 
14 Feedwater Textbook—“Mechanical Feed, 

water Regulation for Boilers” by Prof, p 
P. Culver; principles of feedwater regulation: my. 
chanical equipment available; differential pressyp, 
control; feed pump control; illustrations, diagrams 
charts; 36 pages. Northern Equipment Co. ny 
141 Engineering Monographs—Series of eight 

on automatic combustion control; 1, Hoy 
Close Can Steam Pressure Be Controlled? 2. 
Operate Automatic Combustion Control from 
Changes in Steam Pressure? 3. Adapting to the 
Characteristics of Underfed Stokers. 4. Adapting 
to Spreader Type Stokers. 5. Adapting to Chain 
or Travelling Grate Stokers. 6. Adapting to th 
Characteristics of Pulverizers. 7. Adapting to the 
Characteristics of Oil Burners. 8. Adapting to the 
Characteristics of Gas Burners; total 37 pages 
The Hays Corp. 


142 Draft Gages—Bulletin 46-667; ages for 

indicating, recording of drafts, pressures, 
differentials, temperatures; pressure-draft tables: 
descriptions of equipment; differential units, Boy. 
don tube units, pointer gages, etc; 20 pages. The 
Hays Corp. 


143 Draft—Bulletin 46-472; what draft jg: 
where it is found; how it is measured: 
what the draft gage tells, where to measure draft 
and pressure in steam plant; where to connect 
draft gages; how to install; drawings; 20 pages, 
The Hays Corp. 


144 Flue Gas Analyzer—Bulletin 45-668; prin. 

ciple of operation; construction features; 
technique; models and prices; Burrettes—classifica. 
tions and uses (table); what flue gas analysis tells 
us; 16 pages. The Hays Corp. 


145 Indicating, Control Systems—What they 
are, what they can do; Bulletin 14B664], 
Description of how transmitter, receiver and ind- 
cator of systems are constructed, how they work, 
their advantages and specifications. Illustrated 
with photographs, diagrams, charts; 12 pages, 
Allis-Chalmers Mfg. Co. 


146 Water Gages—Condensed catalog, Bulletin 
E, of company’s complete line of water 
gages. Each model illustrated and accompanying 
table gives sizing information; 8 pages. Erst 
Water Column & Gage Co. 


147 Stainless Steel Bellows—Bulletin SSB-46; 
contains diagrammatic cross-section views 
and up-to-date information concerning the use 
of these bellows as equa'izers, compensators, ex 
pansion joints, flexible connectors, for flow con 
trol, vapor and steam traps, thermostatic instru 
ments, etc. Completely illustrated; 12 pages. Chi- 
cago Metal Hose Corp. 


148 Pitot Equipment—Three section Bulletin 
50; gives complete details of the use of 
Pitot tubes and rods, instructions in the use of 
the company’s portable Pitot recorder, together 
with theory, formulae, notations and curves. Com- 
pletely indexed; 20 pages. Simplex Valve & Meter 
Co. 


149 Manometers—Bulletin 200; describes com- 
pletely this line of fixed and_ portable 
manometers for use in water surveys and similar 
flow rate measurement, valuable engineering data 
also included. Illustrations include line drawings 
and photographs; 8 pages. Simplex Valve & Meter 
Co. 


150 Instruments, Controls for Process=Bul 
letin 17; process controllers, control com- 
ponents, measuring components and _ instrument 
combinations briefly described and illustrated. Ap- 
plication data such as sizes, pressure standards and 
ranges are listed; 8 pages. Bailey Meter Co. 
151 Temperature Regulators—Bulletin 7-A: 

six types; descriptions, list prices, tabular 
material, photos; list of parts; typical installation 
drawings; tables for finding sizes of control valves 
required to heat given quantity of water; 16 pages. 
Atlas Valve Co. 


152 Draft, Excess Air and CO2z—Bulletin 3% 
341; discussion of the relation of these ele- 
ments to the installation and servicing of bitumi 
nous and anthracite stokers by Arnold Soller; 12 
pages. The Hays Corp. 


PACKING, GASKETS 


153 Packing—Bulletin 237; photos and de- 
scriptions of use; installation drawing; 
standard size table; 4 pages. Warren Steam 
Co., Inc. 


FITTINGS 


154 Standards for Flanged Fittings, Valves 
Flanges—Pressure temperature ratings, t& 
bles and charts, rating procedure, flange mai 
safety factors, loading, stress formulas; 20 page 
Tube Turns, Inc. 
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7 Reasons Why 
a NicholsonTraps 


REQUIRE 


MINIMUM MAINTENANCE 


1) Leak-proofed by positive fluid seal over valve. 
2 
3) Unaffected by re-evaporation of condensate. 
4) Non-wire drawing. 

5) Rugged, to withstand unavoidable abuse. 

6) Not easily affected by dirt, pulsation, etc. 

7) Of stainless steel where it counts. 


~~ 


A TRAP FOR EVERY PURPOSE 


In addition to a complete line of weight and 
piston-operated traps for steam, air and gasoline, 
Nicholson also furnishes: expansion traps for steam 
pressures to 225 Ibs.; industrial thermostatic traps 
for pressures to 225 Ibs.; and thermostatic radiator 
traps for pressures to 25 Ibs. Let us send you... 


CATALOG 444 or SEE SWEET’S 


W. H. NICHOLSON & CO. 


160, OREGON ST., WILKES-BARRE, PA. 





Not dependent on buoyancy or weight of float. 








and bottom traps 

are weight-oper- 
ated; middle, piston-oper- 
ated. Pressures to 1500 Ibs. 
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_ You may be spending twice as much — 


for ash removal as you need. Why not 
get full details on the money- and labor- 
saving Beaumont Birch “Vac -Veyor” 
pneumatic ash handling system. 
Write today for bulletin just 
off press. 
































1503 RACE STREET ° 
































































































BEAUMONT BIRCH company 


PHILADELPHIA, 
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155 Welding Fittings—Allowable working p 
sures; power, oil, district heating, refy 
eration, gas and air piping; 14 tables and dir 
tions for use; 18 pages. Tube Turns, Inc. 


1 56 Welding Fittimgs—Volumetric capacities 

2 pages of formulas for computation 
capacities;6 pages of tables; 12 pages in bg 
Tube Turns, Inc. 


157 Unions—Complete line of malleable 
unions and convenience unions; il} 
tions, descriptions, size and list prices; desc 


Ti q 
of materials and workmanship; 24 pages. Tele % 


Union Co. 


PUMPS 


158 Horizontal Duplex Piston Pumps—By 
letin 230-1; specifications, steam 
liquid end; capacity tables for pressure 

light pressure service; dimensions, drawing, tables; 
4 pages. Warren Steam Pump Co., Inc. 


15 Steam Heat Vacuum Pumps—Bulleti 


_ 226-1; specifications, drawings, general ip 
formation, tables of sizes and capacities; 4 pages 
Warren Steam Pump Co., Inc. 


160 Centrifugal Pumps—Bulletin 302-30, Re 


‘vised; instructions for installation and Op- 
eration ; drawings, tabular material; 12 pages 
Warren Steam Pump Co., Inc. 


161 Hydraulic Pressure Pumps—Bulletin 238; 
specifications, sectional photos, important 
features; full page table of capacity, sizes, pipe 
sg pressure; 4 pages. Warren Steam Pump Co, 
nc. 


162 Screw Pumps—Recommended uses; ad- 
vantages; tables of capacities and sizes: 
charts of test results; dimensioned drawings; suc. 
tions and discharge, packing box sizes, shipping 
weights tables; specifications; installation and main. 
tenance; theoretical horsepowers; viscosity classifi. 
— 18 pages. Sier-Bath Gear & Pump (Co, 
ne. 


163 Centrifugal Pumps — Booklet describes 
basic action of centrifugal pumps, tells of 
the science of centrifugal action and the physics of 
pumping. Performance curves are presented. De 
scriptions of the company’s self-priming centrifugal 
pumps are given and how they operate is ex 
plained Typical uses of the units are pointed 
out and installation and operation explained; 20 
pages. Marlow Pumps. 


MISCELLANEOUS 


164 Floor Resurfacing — This _recently- 
published folder describes the meth- 
ods of use of the company’s heavy-duty 
resurfacer for use on floors, traffic aisles 
and loading platforms. It contains a con- 
cise, clear description of the properties, 
methods ef application and advantages of 
the resurfacer and is of interest to everyone 
who has problems in the maintenance and 
repair of concrete floors. Stonhard Company. 


165 Electric Tools—Bulletin 464; covers com 
plete line of portable electric tools for 
construction and briefly describes such tools as elec- 
tric hammers, drills, chisels, vibrating tools, ac- 
cessories, screw drivers, etc. Prices are given. 
Syntron Co. 


166 Refractory Concrete—‘‘Lumnite for Re 
fractory Concrete”; basic information on 
materials and methods used in making refractory 
concrete. Illustrations show application of con- 
crete in construction of furnaces, coke ovens, etc. 
Another section covers concrete use in founda- 
tions, floors and structures subject to high heat; 
24 pages. Lumnite Division, Universal Atlas 
Coincut Co. 


167 Gas Purger for Refrigeration System 

Bulletin 160; tells how to cut power costs 
and raise condenser capacity by proper purging 
of non-condensible gases. Tables of ammonia prop- 
erties, advantages and complete illustrated mate 
rial. Typical installations are pictured. Two pages 
with diagrams tell how purger operates; 8 pages. 
Armstrong Machine Works. 


1 6B Grinding Wheels—Grinding wheels of 
various abrasives are illustrated and list 
prices presented; tables of sizes in inches are a 
companied by photographs and line drawings of 
these various wheels. Grinding wheel dressers with 
list prices are shown; 32 pages. Norton Co. 


1 69 Weldments—Bulletin SP106 tells abou 
the services of this company’s wel 

the weldments turned out therein. The 

of this weldry are shown and the text ts out 

how flexible the method is by showing that it 

makes no difference if the finished product is com 

structed of light sheet or heavy metal . . - 

resulting product can be made to exacting 

fications. Graver Tank & Mfg. Co., Inc. 


1 70 Drop Forged Flanges—Manufacturig 


processes; physical characteristics; 
page tables of illustrations, dimensions, weights 
and prices. Space provided for future 1 
Phoenix Mfg. Co. 
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You don’t have to be an Isaac Walton to 
know what’s wrong with these fishing 
pictures. Silly misapplications of equip- 
ment, aren’t they? But no sillier than using 
valves in services for which they were not 
specifically designed. 


Through more than a hundred years of 
making valves—and valves only—Powell 
Engineers have been designing the right 
valves to suit the specific requirements of 
every existing industrial flow control 
service. Today, the Powell Line includes 
Bronze, Iron and Steel Valves of every 
necessary type, design, size and pressure. 
And, for corrosion resistance, Powell makes 
anotably complete line in the widest range 
of pure metals and special alloys ever used 
in making valves. 


That’s why, for assured performance, 
it pays to consult Powell. 


The Wm. Powell Co. 
Cincinnati 22, Ohio 
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


Small size 200-pound Bronze Globe 
Valve for steam, oil, water or gas. 
For assured, long-life performance 
it has a renewable, specially heat 
treated stainless steel seat and a 
regrindable, renewable, wear- 
resisting ‘‘Powellium’ nickel- 
bronze disc. 


Class 900-pound, 14”, Cast Steel Non- 
return Globe Valve with welding ends. 
Has new pressure seal bonnet. Com- 
pound spur gearing provides easy 
operation. A Powell design to meet the 
demand for valves to handle higher 
pressures and temperatures. 


Powell Cast Steel Valves of all types are made in 
pressure classes from 150 to 2500 pounds, inclusive. 
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(Continued from Page 152) 
from the War Assets Administration, it 
was announced recently. ; 

The second Lowell plant to be acquired 
by the department within six months, 
the new Marginal Street plant, formerly 
occupied by the U. S. Rubber Co., will 
be used for the manufacture of building 
wire and other electrical construction 
materials. 

Production is scheduled to begin with- 
in 30 to 60 days, when the necessary 
manpower and raw materials have been 
secured. Employment is expected to ex- 
ceed 600 persons. 

The plant will be under the direction 
of S. T. Powell, manager of manufactur- 
ing of the G-E Wire and Cable Divisior 
with headquarters at Bridgeport, Conn. 


RAYBESTOS-MANHATTAN OPENS 
OFFICE IN CLEVELAND 


Opentnc of a_ consolidated office in 
Cleveland at 1071 Union Commerce 
Building, Zone 14 has been announced 
by Raybestos-Manhattan, Inc., to provide 
better representation and service in that 
territory. Other Cleveland Divisional 
offices have also been combined in this 
office. 

Divisions of the Corporation are repre- 
sented at this office as follows: Manhat- 
tan Rubber Division by T. Robinson; 
Asbestos Textile & Packing Division by 
D. E. Gow, and Equipment Sales Divi- 
sion for Raybestos-Manhattan, Inc. and 
the United States Asbestos Division, by 
E. E. Juergens. R. F. Tobin is office man- 
ager. 


HERBSTER PRESIDENT 
OF NEFF & FRY 

AT A RECENT meeting of the direc- 
tors of The Neff & Fry Co., Camden, 
Ohio, builders of industrial storage bins 
and systems, D. H. Herbster was elected 
President, succeeding C. Rodney Neff. 

Mr. Neff resigned the Presidency to 
devote a greater share of his time to 
outside interests and to the affairs of his 
father, the late Charles Neff, co-founder 
of the company. Rodney Neff will still 
serve on the Board, and he also assumes 
the duties of Treasurer formerly held by 
his father. 

For the past 10 years, Mr. Herbster, the 
new President, served as Sales Manager, 
playing a most important role in the 
growth enjoyed by the company during 
this period. : 


NORDBERG ACQUIRES 
BUSCH-SULZER DIESEL 

Norpserc Manufacturing Co., Milwau- 
kee, and Busch-Sulzer Bros.-Diesel En- 
gine Co., St. Louis have announced that 
Nordberg has acquired certain manufac- 
turing assets from the Busch-Sulzer, and 
proposes to continue its Diesel engine 


business as a division of the Nordberg 
Mfg. Co. 


POWER FROM BURNING 
COAL MINE 


Some pay, perhaps in the not-too 
distant future, removing coal from the 
mine, transporting it long distances by 
locomotives which are burning coal 
and then converting it into useful 
energy at the point of consumption may 
be considered as outmoded and waste- 
ful as the old water wheel in the box 
factory down by the creek. 

The possibilities uncovered in the 
latest experiments in burning coal right 
in the mine could easily revolutionize 
our present coal-burning economy. It 
is, of course, too early to tell how effi- 
cient the entire cycle may prove to be 
but it affords grounds for interesting 


speculation. Its effect on the economic 
structure could be enormous. 

The Russian system of gasification 
was mentioned briefly in the January 
issue of POWER PLANT ENGINEERING, 
page 79. 

In this country, too, a gas which 
could be used in manufacturing syn- 
thetic liquid fuels has been produced 
successfully by setting fire to one sec- 
tion of an underground coal mine, Dr. 
R. R. Sayers, Director of the Bureau 
of Mines, announced recently. The 
revolutionary experiment is being con- 
ducted by the Bureau and the Alabama 
Power Co. at the Gorgas mine near 
Jasper, Ala. No difficulty has been en- 
countered in maintaining combustion, 
Dr. Sayers said. 

Long interested in the practical pos- 
sibilities of producing gas by burning 
unmined coal, Bureau officials stated 
that underground gasification may per- 
mit the use of impure coal and seams 
too thin to mine. It would also result 
in a more complete recovery. Today, 
coal mines leave an average of 35 to 50 
per cent of coal in the ground. 

Potential uses for the gas are many. 
It not only offers a new source of raw 
material for the manufacture of syn- 
thetic liquid fuels, including gasoline 
and lubricating oil, but a heating gas 
for burning under boilers in industrial 
plants. The gas may also prove a pos- 
sible substitute for water power. In dry 
areas throughout the Rocky Mountain 
region and the West, electric power 
might be produced by using the gas in 
gas turbines. 

Experimental work in underground 
gasification commenced in January at 
the Alabama Power Co.’s Gorgas mine. 
The company was interested in the 
practical application of piping gas from 
a burning coal seam directly to the 
boilers of a nearby plant for use in 
place of coal to produce electricity. 

Isolating a coal bed from an active 
part of the mine, two horizontal entries 
six feet in width were dug into a 2%4- 
ft coal seam and connected by a cross- 
cut. Concrete pipings were installed at 
both ends of the two entries of the U- 
shaped structure. Several holes were 
core-drilled from the surface into the 
coal seam to take gas samples and tem- 
perature readings. To start the com- 
bustion process, incendiary bombs were 
dropped down several of these holes. 
Using a compressor, air was blown into 
one entry as gas emerged from the 
other. Air may be coursed through 
the tunnel from either direction. 

Steady combustion was maintained 
and most mechanical difficulties were 
eliminated during the first 16 days of 
the experiment. However, the resis- 
tance resulting from the roof falls and 
other undetermined causes prevented 
an air flow sufficient to obtain the de- 
sired temperatufe in the burning coal 
and the quality sought in the gas. 
Therefore, a limited amount of oxygen 
was introduced to enrich the air, indi- 
cating the possibility of the continuous 
production of synthesis gas. 

After the supply of oxygen was ex- 


hausted, an air blast was coursed 
through the tunnel, which resulted ing 
steady improvement in operating con- 
ditions and gas quality. A relatively 
high-grade synthesis gas also was pro- 
duced by alternately blowing air and 
steam into the burning mine. This 
method is similar to an underground 
gasification system employed in Russia, 
which also utilizes alternate periods of 
air blasting and steaming. 

Roof falls which occurred are be- 
lieved to be as anticipated, according to 
Bureau officials. However, to study 
what has actually taken place in the 
earth during the experiment, strata 
overlying the burned area will be re- 
moved by bulldozers and shovels for 
analysis. The burned area will be 
steamed for several days and then 
flooded with water before extracting 
the stratified rock above the coal. 

Considerable time was spent in mak- 
ing adjustments to equipment and ap- 
paratus in the first few weeks of the 
experiment. Further extensive research 
is required to determine definitely the 
technical and economic practicability 
of producing and using gas from a 
burning coal mine. 


PRESIDENT’S FIRE 
PREVENTION CONFERENCE 


Facep with an average annual toll of 
10,000 deaths from fire, together with 
property loss which exceeded $560,000,000 
in 1946, President Truman is sponsoring 
a nation-wide effort to cope with the fire 
menace. 

The President’s Conference on Fire 
Prevention is now past the formative 
stage and a volunteer staff is at work 
preparing for the meeting, which will 
be held May 6-8 in the Departmental 
Auditorium in Washington. 

Representatives of muncipal and State 
governments, Federal agencies, and of 
non-official organizations with a basic 
interest in fire prevention have been 
organized into a coordinating committee 
to draft agenda for the Conference and 
to appoint committees which will pre- 
pare recommendations to be submitted 
to the Conference as a whole. 


MANZEL BUYS PART OF 
BUSINESS OF BOWSER 


DIsconTINUANCE of the manufacture of 
its force feed lubricators and the sale of 
its repair parts business on both Bowser 
and ‘Torrington models to Manzel 
Brothers Co. of Buffalo, N.Y., has been 
announced by Bowser, Inc., of Fort 
Wayne, Ind. 


CORNING GLASS 
ANNOUNCES CHANGES 


ImporTANT executive changes in Corn- 
ing Glass Works were announced recent- 
ly. Eugene W. Ritter, Vice President and 
Manager of Corning’s Consumer Products 
Division, will become President of Corn- 
ing Glass Works of South America. Suc- 
ceeding Mr. Ritter as Consumer Products’ 
Manager is Benjamin S. Peirson, who 
was formerly the division’s General 
Sales Manager. Robert S. Beattie, As- 
sistant General Sales Manager, will take 
over the post vacated by Mr. Peirson. 

Arthur W. Weber, Manufacturing Man- 
ager of Consumer Products Division and 
Acting Manager of the division’s 
ware Plant at Corning, will be relieved 
of the latter duties to devote full time to 
the expanding manufacturing operations 
of the entire division. D. Kenneth Shad- 
dock, Manager of Corning’s Plant at Cen- 
tral Falls, Rhode Island, will become 
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Kennedy Valves are durable. Look at this iron-body gate 
valve .. . note the stout construction of the disc . . . the ex- 


an ceptionally thick and wide disc and seat rings . . . the heavily 

Mood proportioned stem threads. 

of For You get these and many other features when you specify 
Kennedy Valves. Want full details? . . . write for a copy of 
Kennedy’s 240-page Catalog. It contains complete informa- 

n Com- tion on the Kennedy bronze and iron-body gate, globe, angle 

lent and and check valves, pipe fittings, flanges, and other valves and 

of Corn- accessories. 


ca. Suc- 
2 BUY FROM YOUR LOCAL DISTRIBUTOR The Kennedy lIron-body Wedge Gate Valve is 


General oe made for a range of pressures with non-rising 
tie, As- Illustration 


ill tak ‘ stem or outside-screw-and-yoke. 
in y : shows standard type, outside-screw-and-yoke. 
a a a a 
: valves-pine fittings-fire hydrants 


THE KENNEDY VALVE MFG. CO., ELMIRA, NEW YORK Offices, and Warehouses in Principal Cities 
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SATISFACTION 
or 
NO CHARGE... 


That's the basis on which 
STONHARD STONTITE is used 
by power plants of leading 
organizations all over the 
world. 


STONHARD STONTITE is 
ideal for the repair of: 
@DAMS 
@RESERVOIRS : 
@ TUNNELS 
@BELOW-GRADE PITS 
@ BASEMENTS 


Return the coupon for new, 
free folder and information 
about STONTITE .. . no 


obligation. 


STONHARD COMPANY 


Bu‘lding Maintenance Materials 
Serving Industry Since 1922 


810 Terminal Commerce Bldg. 
Philadelphia 8, Penna. 





STONHARD COMPANY 
810 Term. Com. Bidg., Phila. 8, Pa. 


Soft as a free copy of the folder in- 
cluding+details about STONHARD 
STONTITE. 


ee 





Mr._ 
Se 
Address 
City. ....____—fone_= Shale 
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Manager of Pressware, while James L. 
Knapp, Production Superintendent of 
Central Falls, has been appointed Mana- 
ger of that plant. 


FERGUSON COMPLETES 
NEW G.E. PLANT 


Tue H. K. Fercuson Co., industrial en- 
gineers and builders, has announced the 
completion of a new manufacturing 
plant at Mattoon, Ill, for the General 
Electric Co. The plant is being used for 
the production of electric lamps. It is 
a one story structure containing approxi- 
mately 120,000 sq ft of floor space and 
office facilities. 


C. OF C. AWARD TO 
LEEDS & NORTHRUP 


Leeps & NortrHrup Co. recently was 
given the first annual Industrial Rela- 
tions Award of the Chamber of Com- 
merce and Board of Trade at a dinner 
at the Bellevue-Stratford. 

The award, a silver plaque, was made 
by William L. Batt, president of SKF 
Industries, to Charles S. Redding, presi- 
dent of Leeds & Northrup. 


CLEVELAND CHAIN 
BUYS WOODHOUSE 


PurcHasE of the Woodhouse Chain 
Works, Trenton, N.J., by the Cleveland 
Chain & Manufacturing Co., Cleveland, 
was announced today by David J. Gem- 
mell, vice president in charge of sales 
of the latter concern. 

The Trenton plant will continue in full 
overation as the Woodhouse Chain Works 
Division of the Cleveland Chain & Manu- 
facturing Co. E. S. Washburn, present 
plant manager, will remain in the same 
capacity under the new setup. 


WILLIAMS ELEVATED 
BY WORTHINGTON 


Tue Board of Directors of Worthington 
Pump and Machinery Corp., at its meet- 
ing of January 15, 1947, elected S. Riley 
Williams, Vice President in Charge of 
Foreign Business. 

Mr. Williams joined the Worthington 
organization in 1920, immediately follow- 
ing his release from the United States 
Army, where he served as a First Lieu- 
tenant in World War I. From 1920 until 
1941 he resided in Europe, where he was 
successively Managing Director of the 
Worthington Associated Co. in Spain, of 
its Associated Co. in France, and General 
European Manager. In 1941 he returned 
to the United States, and during the re- 
cent war served as Assistant to the Vice 
President in Charge of Operations. In 
May, 1945 he was appointed Director of 
International Business. 

In his new capacity he will have re- 
sponsibility for the sale of Worthington 
products for export, as well as the ad- 
ministration of Worthington Associated 
Companies in South America and Europe. 
He will make his headquarters at the 
Worthington Home Office in Harrison, 
New Jersey. 


NORTHERN EQUIPMENT 
PERSONNEL NEWS 


Wuuram L. Hunter, formerly Chief 
Engineer, has been named General Man- 
ager for Northern Equipment Co., Erie. 
Pa. A graduate of the University of 
Tennessee who served with the artillery 
in France during World War I, he joined 
the company in 1926. He is a member of 
American Society of Mechanical Engi- 
neers. 

Harold A. Schlieder, who has been 
with Northern Equipment Co. since 1936, 
succeeds Mr. Hunter as Chief Engineer. 
He graduated from Rensselaer Polytech- 
nic Institute, where he was a member 
of Sigma Xi honorary fraternity. From 
1938 to 1941 he was in charge of Copes 
actévities in the Far East and has more 


~ GOLDEN- ANDERSON 
design and build 


over 1500 


types and sizes in 


Alves 


for safe protection : 
on any high pressure a 
installation 3 


In addition to more than 1500 
standard types and sizes of manual 
or automatic steam and water 
service valves—GOLDEN.-AN. . 
DERSON engineers design and 
build special valves to meet most 
any difficult high or low 
pressure service. 


Write today for descriptive, 
technical catalog. 


GOLDEN-ANDERSON 


Ylvé Specialty Compan) 











STEP UP" @ 


Steam Pressure 
And Lessen Tube Failure 


SAND-BANUM 


Removes and Prevents Boiler scale and 
corrosion regardless of water or operate 
ing conditions. Does not carry over wit), & 
the steam. 


x -* -4 


YOU GET 


Peak Load Efficiency, fuel econo 
longer equipment life, fewer shut-do 





x ? & 


WRITE For 


"In the Palm ~ 
of Your Hand ~ 


AMERICAN — 
SAND-BANUM © 


COMPANY, Ine 
9 ROCKEFELLER PLAZA, | 
NEW YORK CITY 20 








YOU NEED ’EM 
AND WE HAVE ’EM 


OMETIMES our customers ask for 
a Taylor Fulscope Air-Operated 
Controller for applications where a 
- res simple, dependable Taylor Self-Acting 
anual Maas Controller would do the job. 
iA P Typical jobs which the Taylor Self- 
t most . Acting Controllers take in stride are: 
= : hot water tanks, diesel water jackets, 
feed water systems, wax coating ma- 
chines, plating and rinsing tanks, bottle 
and can washers, mixing and cooling 
kettles, crude oil treaters, condenser 
cooler water in stills, oil field super- 
heaters, etc. 


Sites 


They require no auxiliary air supply for 
operation. Double seated valves are 
available in sizes up to 2”; single- 
seated composition disc types up to 1”’. 
F.% Numerous standard temperature ranges 
icale and io - | within limits of 10° and 340° F, and 
a | uf semi-standard ranges within limits of 
| 165° and 610° F. 


immediate delivery now available! 
Write for catalog 36-R. Taylor Instru- 
ment Companies, Rochester, N. Y., and 
Toronto, Canada. Instruments for indicat- 
ing, recording, and controlling temperature, 
pressure, humidity, flow and liquid level. 








~ 
“Taylor Instruments , 


MEAN 


ACCURACY FIRST 





IN HOME AND INDUSTRY 
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MORE PRODUCTION 
WITH LESS FUEL 


That is the Unanimous Verdict 
of our Many Customers Using 
Process Steam. 


Our Direct Return System col- 
lects condensate—ALL OF IT 
—at high pressure and temper- 
ature, and returns it to the 
boiler without traps. This 
saves fuel, usually 25% or 
more. Also saves water and 
water treatment materials— 
and the usual flash steam loss 
is eliminated. 

Keeping jackets, coils, steam 
lines and drain lines free from 
water (no waiting for traps to 
fill up and dump) means that 
dry hot steam is available 
everywhere all the time. 


You are thus assured hotter 
steam heated units, quicker 
heating up of cold units and a 
reduction in cooking or drying 
time (frequently 15% or 
more) and a corresponding IN- 
CREASE IN PRODUCTION, 
worth many times the saving 
in fuel. 


This simple outfit is entirely 
self-contained. It comes all 
aligned and mounted on a 
metal base ready to be bolted 
down to a level foundation and 
started in operation. Capacity 
10,000 Ib. of condensate per 
hour under 20 Ib. dynamic 
head. Other units up to 50,- 
000 Ib. of condensate per hour 
and up to 80 Ib. dynamic head. 


Write for descriptive bulletin and testimonials 
from many satisfied customers. 


HEAT RECLAIMER 


CORPORATION 


Engineers and Manufacturers 
6 North Michigan Avenue 
Chicago 2, III. 





recently been in charge of foreign engi- 
neering. He is a member of American 
Society of Mechanical Engineers, Ameri- 
can Institute of Electrical Engineers and 
National Society of Professional Engi- 
neers. 

Francis W. Bunting, who joined the 
company as a service engineer in 1935, 
has been appointed Assistant Chief 
Engineer. He is a graduate of Drexel 
Institute of Technology, and is a member 
of Pi Tau Sigma fraternity, American 
Society of Mechanical Engineers and 
National Society of Professional Engi- 
neers, serving as treasurer of the Erie 
chapter of the last-named organization. 


REPUBLIC FLOW METERS 
APPOINTS TWO MANAGERS 


Repustic Frow Meters Co., Chicago, 
has announced the appointments of two 
new district managers. Christian W. 
Marks will be manager of the Company’s 
Cleveland District which includes North- 
ern and Eastern Ohio, Western New York 
and Erie, Pa. The Company’s office is 
located in Room 407, 830 Vincent Ave., 
Cleveland 14, Ohio. 

Eugene Davidson has been ap- 
pointed manager of the St. Louis Dis- 
trict which includes Eastern half of 
Missouri, Southern half of Illinois and 
Western Kentucky. The Company’s 
office is located at 912 Olive St. St. 
Louis 1, Mo. 


CHIKSAN APPOINTED 
DISTRIBUTOR 


THE APPOINTMENT of Chiksan Co., Berea, 
Calif., as exclusive distributors of the 
Okadee Loading Rack Valve has just 
been announced. In addition to cover- 
ing the domestic market Chiksan Export 
Co. will also represent Chiksan, Well 
Equipment Manufacturing Corp. and the 
complete line of Okadee Valves for ex- 
port. 


B & W’s REPLACEMENT 
PROGRAM 


ANNOUNCEMENT of a two-year, $1,500,000 
program for machinery replacement and 
improvement of its Barberton plant was 
made by The Babcock & Wilcox Co. re- 
cently. The money for this project, which 
will include all shops, has already been 
allocated. In addition to the new equip- 
ment to be installed, production will be 
facilitated by the relocation of machinery 
and rearrangement of certain shops in 
order to minimize the handling of both 
raw materials and the products manu- 
factured. 

The improvement plan will proceed 
without interrupting production. To date 
about one-half of the funds allotted have 
been spent. The program was drawn up 
by the Company’s Staff Engineering De- 
partment in conclusion with the heads 
of shops and executives. 

“All types of shop equipment and ma- 
chine tools will purchased,” said 
George J. Hartnett, Jr., head of the Staff 
Engineering Department. “The expendi- 
tures are made not only to increase plant 
capacity, but to maintain and improve 
quality of products. In addition, the 
major rearrangement of processing ma- 
chinery and the purchase of certain new 
equipment, such as dust collectors, will 
improve shop working conditions.” 


Ward Leonard Electric Co., Mount 
Vernon, N.Y., has announced the ap- 
pointment of the Southern Sales Co., 
1135 Lincoln Tower, Fort Wayne 2, Indi- 
ana, as its industrial representative in 
Indiana and western Kentucky. The 
Southern Sales Co., will also continue to 
represent the Ward Leonard Electric Co., 
in the Electronic Distributor Division. 


Establishment at Kenosha of an Inter- 
national Division for export sales by the 
Snap-on Tools Corp. and the appoint- 


AMERICAN CHIMNEY CORP 


143 Fourth Ave., New York 3, N 
BRANCHES: 

BOSTON e@ PHILADELPHIA e@ CLEVELAN 

DETROIT e@ PITTSBURGH e@ CHARLOT? 














Two IMO pumps employed for supplying 
hydraulic pressure oil to a combustion 
control system. 


THE DE LAVAL-IMO PUMP isa 
rotary, positive displacement pump 
unique design having only three mov 
ing parts—a power rotor and two idler 
rotors. Pump output is uniform at all 
pressures, making an ideal unit for 
hydraulic, fuel and governor services. 


For further information 
ask for catalog 1-136-G 


~~ N 
A ? IMO PUMP DIVISIO 


of the 
El 
rar uy STEAN THRBTN 


TRENTON 2, NEW JCF 
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ment of D. C. Beaulieu as manager of 
the new division was announced recently. 


Dowell, Inc. has announced the move- 
ment of its Chicago office to Room 1402, 
Fisher Building, 343 S. Dearborn St., Chi- 
cago 2, Ill. Phone, Harrison 8686. J. T. 
Browning is in charge. Dowell will con- 
tinue to maintain its treating station at 
Chicago Heights, Phone, C. H. 3124. 


HARRELL HEADS RELIANCE 
MANUFACTURING ACTIVITIES 


Frep E. Harrett, General Works Mana- 
ger and a director of The Reliance Elec- 
tric & Engineering Co., has been elected 
Manufacturing Vice- President of the 
company, it was announced recently. All 
other officers were re-elected. In addi- 
tion to J. W. Corey, president, they in- 
clude Clarence L. Collens, Chairman of 
the Board; Edward E. Helm, Sales Vice- 
President; P. G. McAusland, Comptroller 
and Treasurer; Roscoe H. Smith, Secre- 
tary; and H. F. Walters, Assistant Secre- 
tary and Assistant Treasurer. 


McCUTCHAN APPOINTED 
BY TUBE TURNS 


Artaur McCutcuan has been appointed 
Senior Research Engineer of the Product 
Engineering and Research Department of 
Tube Turns (Inc.), Louisville, Ky., it has 
been announced. 

Mr. McCutchan will be associated with 
A. = CC. Markl, Chief Research Engineer, 


formerly Mechanical Engineer in charge 
of the Pressure Equipment and Materials 
Division of the W. Kellogg Co.; 
Mason S. Noyes, Research Engineer, for- 
merly Senior Marine Engineer, Bureau 
of Ships, U.S.N., and Henry H. George, 
Research Engineer, formerly a physicist 
in the Jones and Laughlin research lab- 
oratory. 


Appointment of F. B. Langreck as 
technical advisor and J. M. Graham, Jr., 
and W. Kenneth Menke as assistant di- 
rectors of Monsanto Chemical Co.’s gen- 
eral development department was an- 
nounced recently. 


Paul R. Wineman has been named 
manager of the Seattle district of the 
a Products Sales division of The 
B. F. Goodrich Co. Mr. Wineman suc- 
ceeds Fred D. Ranyard, who has retired 
after near 36 years of company service. 


Walter Richter, consulting electrical 
engineer with the Allis-Chalmers Mfg. 
Co., Milwaukee, is the author of “Fun- 
damentals of Industrial Electronic Cir- 
cuits,” a new book resulting from his 
experience in teaching an evening course 
in industrial electronics at the University 
of Wisconsin, Extension Division, during 
the last 10 years. 


M. F. Slusser, who for the past four 
years has been in the industrial sales 
department of Westinghouse Electric 
Corp., has been made manager of the 
construction and communications section 
of that department. 


The Dampney Co. of America, Hyde 
Park, Boston, has announced the appoint- 
= its sales staff of LaVern Warren 

arsh. 


Lynn H. Johnson has been appointed 
sales manager of the gas controls divi- 
sion of Minneapolis-Honeywell Regulator 
Co. it was announced recently. 


FOSTER WHEELER’S 
HUGE CONDENSERS 


THE FOosTER WHEELER Corp. has 
completed construction of the two 
largest cross-flow condensers ever built 
—each unit larger than a complete five. 
room house. 

The condensers, built at the com. 
pany’s plant in Carteret, N.J., are being 
installed in the Southwark Station of 
the Philadelphia Electric Co. 

Each unit, measuring 35 ft high, 46% 
ft in length, and 20 ft in width, wil 
condense exhaust steam from a turbine 
of 150,000 kilowatt rated capacity. 

To condense the steam, it is necessary 
to circulate 146,000 gallons of water 
per minute through the condenser tubes 
—a volume equivalent to the daily do. 
mestic water requirements of more than 
6,000,000 persons, or the combined 
populations of the States of Maine, New 
Hampshire, Massachusetts, Vermont. 

At the higher loads 1,300,000 pounds 
of steam per hour will be condensed in 
each unit. The energy absorbed in do. 
ing this is equivalent to the total power 
of a fleet of 70 steam locomtives. 

When empty, each condenser unit 
weighs 660,000 lb, and with water flow- 
ing through the tubes it weighs 1,100,000 
Ib. The tube sheets at each end of the 
condenser—which support the tubes— 
are the largest bronze plates ever rolled, 
They measure 11 ft 7 in x 21 ft 1 in 
and are 1% in thick. Each plate weighs 
approximately 14,000 Ib. 





IT’S AN 


WPEN AND SHUT CAS 








KON T RO L 
MOTOR 


DIAPHRAGM VALVE 





two simple quick-acting clamp screws to loosen, and your diap 
casing is off: Tight-sealing clamp ring eliminates multiple bolts com- 


pletely. 


67 years of control engineering “know how” 


new KONTROL MOTOR... 


@ Pressed Steel Diaphragm Casing... 
tougher, more durable. 
®@ Rigid Welded Steel Tubular Yoke. 


lighter... 


®@ Long calibrated Steel spring... 
enclosed. 


®@ Enclosed ball bearing Spring Adjust- 


ing Screw. 


Duo-seal molded diaphragm lips are automatically self-sealing. 


produced this revolutionary 


featuring these design innovations: 


® Streamlined Flow Valve Body with 
high capacity . . . unrestricted flow 


areas. 


® Super-finished Disc Guides, honed 
guide bushings, top and bottom 


for minimum friction; increased life 


Used with air operated instruments or auxiliary pilot units, the K & M 
KONTROL MOTOR regulates the flow of steam, liquids or gases — eff 


ciently and sensitively. 


Send us your control problems. We'll show 


how the KONTROL MOTOR valves will solve them. Write for new 


KONTROL MOTOR bulletin. 


Represented in 


fe ONTROLE 


SELEY “MM THER) 


KIELEY & MUELLER, Inc. 
North Bergen, New Jersey 


New York City Los Angeles New Orleans Dallas 
Detroit Rochester San Francisco Denver 
Cincinnati Pittsburgh Chicago Portland 
Houston Tulsa Baltimore Philadelphia 
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The 400,000 Ib. per hour Combustion steam 
generator at the Glenwood Landing Steam 
Electric Station of Long Island Lighting 
Company is thoroughly cleaned by a Vulcan 
Automatic Sequential Air Blowing System. 
Waterwall deslaggers, slag screen deslaggers, 
superheater and boiler tube soot blowers are 
all operated in proper sequence by merely 


AUTOMATIC soot blowers— 
pel Pee (EE 








pushing a button on the soot blower control 
panel. Furthermore, any group of blowers 
or any individual blower may be operated 
separately by push-button control. 

Advanced Vulcan designs meet every re- 
quirement of the modern plant. Air or steam 
may be used in manual, push-button or fully 
automatic blowers. 


VULCAN SOOT BLOWER CORPORATION 


Du Bois, Pennsylvania 
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PROTECT 
Recessed Bolt Heads 


THIS WAY: 


To conceal and protect recessed bolts or screws, in metal 
or in wood, fill in the holes with Smooth-On No. 1 Iron 
Cement. Here’s a filler that will fit tight and stay in 
place, for Smooth-On expands slightly as it hardens. 


To match highly polished or machined steel, Smooth-On 
No. 4AA, which takes machining, may be used. 


For more than 50 years past, engineers, mechanics and 
maintenance men in big plants and small shops have 
been using Smooth-On for many such jobs as this—and 
bigger ones, as well. Order Smooth-On No. 1 in 1-, 5-, 
25- or 100-lb. size from your supply house. If they 


haven’t it, write us. 
40-PAGE REPAIR 


F R E HANDBOOK 


Shows many ingenious, time-saving, 
money-saving Smooth-On uses on 
plant equipment. Cracks sealed. Leaks 
stopped. Loose parts and fixtures tight- 
ened, Clear, tested directions. 170 dia- 
grams, Send coupon for YOUR copy. 


sveonniinntvan silage nel Minit Maas csecmseerastone 


Smooth-On Mfg. Co., Dept.31D'570 Communipaw Ave., Jersey City 4, N. J. 
Please send me a Smooth-On Handbook 


NAME... ccc ccccccccccsccccccccccescocs Siete nisig wise BSI, 0161s o 
ADDRESS... cw wecccccvccccccccccccssecccccs Reb posccesenccere 
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AAS) 


The Iron Repair Cement of 1000 Uses 
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Ala., Jackson—Alabama Power Co., Birmingham, Ala. js 
reported planning expansion in oil engine-operated gener. 
ating plant at Jackson, with installation of additiong 
equipment for increased capacity. Also will make extep. 
sions in transmission and distributing lines in that areg 
Entire project estimated to cost approximately $275,000, 

Fla., Jacksonville—City Commission plans expansion anj 
improvements in municipal electrical utilities, including 
modernization and extensions in present generating sta. 
tion and construction of two new power plants, each with 
rating of about 30,000 kw; extensions in transmission lines, 
power substation additions and distribution lines. Entire 
project will be carried out over period of number of 
months and is estimated to cost about $18,000,000. A bond 
issue of $15,000,000 is proposed. 

Fla., Tampa—Tampa Electric Co., has plans for ney 
steam-electric power plant. Construction award for stee] 
frame superstructure has been made and erection will be 
placed under way soon. No official estimate of cost an. 
nounced. Stone & Webster Engineering Corp., 49 Federal 
St., Boston, Mass., is consulting engineer. 

lll., Rockford—Central Illinois Electric & Gas Co., 30] 
North Main St., Rockford, has preliminary plans for new 
steam-electric generating station on Rock River, with 
turbine-generator, high-pressure boiler and auxiliary equip. 
ment for large capacity. Cost reported close to $4,000,000, 
Initial work is expected to be placed under way later 
this year. 

Ind., Indianapolis—United States Rubber Co., 549 East 
Georgia St., has plans in progress for new boiler house 
at local factory. No estimate of cost announced. H. BE. 
Beyster Corp., Industrial Bank Bldg., Detroit, Mich., is 
consulting engineer. 

Ind., Mishawaka—Indiana & Michigan Electric Co., 220 
West Colfax St., South Bend, Ind., plans new steam- 
electric generating station in vicinity of Mishawaka, with 
installation of turbine-generator units with rating of 190, 
000-kw, high-pressure boilers and auxiliary equipment. 
Extensions will be made in transmission lines and power 
substations in that area. Entire project will require a 
number of months for completion and will represent a 
reported investment of about $15,000,000. 


Ind., Noblesville—Indiana Public Service Co., Traction 
Bldg., Indianapolis, Ind., has plans in progress for new 
steam-electric generating plant on White River, about 4 
miles from Noblesville, to be equipped for initial capacity 
of 30,000-kw. Switchyard will be built and extensions 
made in transmission lines. Entire project will represent 
investment of about $7,000,000. Sargent & Lundy, 140 
South Dearborn St., Chicago, Ill., are consulting engineers. 

Ind., Rockville—Town officials have engaged John M. 
Rotz Engineering Co., Merchants Bank Bldg., Indianapolis, 
Ind., consulting engineer, to make surveys and estimates 
of cost for extensions and improvements in municipal 
steam-electric power plant, including installation of equip- 
ment for increased capacity. 

Kan., Macksville—Town Council plans new municipal 
power station, with installation of Diesel engine-generator 
units and accessory equipment. Bond issue of $60,000 is 
being arranged to provide for project in part. H. B 
Breneman is town clerk. 


Ky., Henderson—City has plans under way for new 
municipal power plant to supplement present steam-elec- 
tric generating station, estimated to cost about $1,900,000, 
with turbine-generator, boiler and auxiliary equipment. 
Black & Veatch, 4706 Broadway, Kansas City, Mo., are 
consulting engineers. 

Ky., Lexington—Kentucky Utilities Co., Lexington, has 
tentative plans for new steam-electric generating station 
on Green River, Muhlenberg County, with installation of 
equipment for large capacity. Cost estimated close te 
$9,000,000, including transmission lines and switching sta- 
tions. Also plans expansion in steam-electric power plant 
at Pineville, Ky., with installation of new 33,000-kw tur 
bine-generator, high-pressure boiler and accessories. Cost 
approximately $3,750,000. 
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Cuzinal Combats Impingement 
Corrosion and Increases 
Condenser Tube Life 





During recent years many changes have 








are, of course, well aware of the factors in- 
volved when retubing a condenser—cost of 
tubing, rising costs of installation, and loss 
resulting from the period that the con- 
denser is shut down. They realize that any- 
thing which will increase condenser tube 
life, minimize contamination of boiler 
water and postpone the necessity for re- 
tubing as long as possible is well worth 
while from every practical standpoint. 
Older condenser tube alloys, such as Ad- 
miralty, may have given satisfactory serv- 
ice for many years in a great number of 
installations. However, ship owners and 
power plant operators who have been ex- 
periencing unsatisfactory service life due 
to higher water velocities, are turning 
toward condenser tube alloys designed to 
withstand impingement corrosion. 

One of the best from this standpoint is 
aluminum brass which was developed in 
England and made its appearance in the 
United States around 1930. This type of 
alloy is more difficult to produce than Ad- 
miralty and requires expert casting tech- 
nique plus powerful tube extrusion presses 
and tube reducing equipment. Aluminum 
brass, as manufactured by Bridgeport, is 
called Cuzinal and consists of approxi- 
mately 76% copper, 2% aluminum and the 
remainder zinc plus a small quantity of 
arsenic which inhibits dezincification and 
increases corrosion resistance. 


Test Shows Cuzinal 
More Resistant to Impingement 


In a recent test*, racks containing more 
than 200 samples of copper-base alloys 
were placed in clean, flowing sea water for 
a period of one year. At the end of that 
time the extent of corrosion was measured in 
several ways. At the point 
of impact, uninhibited 
Admiralty lost on the aver- 
age 0.0159 in. Arsenical 
Admiralty lost 0.0095 in. 








On the other hand, Cuzinal 
lost only 0.0019 in. The 
Cuzinal showed a few local 
narrow-to-wide pits 0.0002 





Pa oul taken place in land power plants as well as 
: e| é 
Nn will be in those aboard ship. One of the results of 
f cost an- these changes is greatly increased cooling 
‘9 Federal water velocity. Larger size pumps are used 
to push greater quantities of water at 
3 Co., 301 higher velocities for faster condensation 
s for new and greater efficiency. Ships moving 
ver, with through the sea at faster speeds are driven 
ary equip by turbines which also depend upon higher 
34,000,000, cooling water velocities through their con- 
way later densers for maximum efficiency. 
= Increased water velocities and turbu- 
1 be Bes. lence result in a type of condenser tube 
d.H z failure brought about by impact of the 
Mich., is water (with or without entrained air 
bubbles) on the surface of the condenser 
» Co., 22 tubes. The severity of impingement cor- 
w steam- rosion varies with the alloy composition, 
aka, with water composition, water velocity and the 
= of 190, quantity of entrained air bubbles. Of 
juipment. course, when much entrained air is present 
nd power in the water, failure of the tubing takes 
require @ place more rapidly in the case of Admiralty. 
resent 8 The effect of water velocity may be recog- 
nized in two ways. The leading edges of 
Traction protruding metal surfaces (such as in test 
i. samples) may be rapidly reduced in size. 
capacity This condition is especially noticeable at 
xtensions the point of impact. Another indication 
represent is the formation of impingement corrosion 
ndy, 140 pits which may be recognized by under- 
ngineers. cutting of the pits as illustrated. The pits 
John M. that form are quite clean and free from cor- 
— fosion products of any type. Sometimes 
anielall these pits have a noticeable tail pointing 
of equip- upstream, and frequently a series of pits 
will overlap giving a serrated profile when a 
nunicipal longitudinal section of tubing is examined. 
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the basis of loss of weight, uninhibited 
Admiralty showed a value of 10:04 
m.d.d. (loss of weight in milligrams per 
square decimeter per day). The value 
for Arsenical Admiralty was 8.97, and 
for Cuzinal 4.47. It has also been found in 
clean sea water that the corrosion film 
formed on Cuzinal is thinner than that 
formed on Admiralty, with a consequent 
improvement in heat transfer properties. 

The wide use of Cuzinal during the war 
for cargo and transport ships has proven 
its superiority over Admiralty. A large 
number of Maritime Commission cargo 
and passenger ships are using aluminum 
brass for all condenser tubing. In a great 
many cases when the question was asked 
as to what alloy would be used for re- 
tubing, on the basis of their experience 
with aluminum brass, the answer was that 
aluminum brass would again be used. 

Cuzinal is made to specifications 
A.S.T.M.B111-45TypeB;A.S.M.E.SB111. 


Other Corrosion-Resistant 
Alloys Available 


In addition to Cuzinal, Bridgeport manu- 
factures a number of condenser tube alloys 
designed to stand up under a wide range of 
water conditions and operating procedures. 
Arsenical Admiralty for good general cor- 
rosion resistance to sea water where veloc- 
ities are not too high. Cupro Nickel for fine 
resistance to corrosion from sea water 
flowing at high velocity. Such alloys as 
Arsenical Muntz and Arsenical Copper for 
clean fresh waters. Red Brass for corrosive 
fresh waters. Duronze IV (aluminum 
bronze), one of the finest condenser tube 
alloys, for use under severe conditions such 
as rapidly flowing fresh or salt water pol- 
luted by sewage and industrial wastes, 
acids, cinders and other foreign matter. It 
has been very successful in seaboard power 
plants. 

Bridgeport’s Laboratory and Technical 
Service Department are available to help 
solve corrosion problems and suggest the 
condenser tube alloy most likely to give 
longer service under a given set of condi- 
tions. Contact them through the nearest 
Bridgeport office and write for 112-page 
Condenser Tube Manual containing valu- 
able information about corrosion research, 
condenser tube alloys, methods of install- 
ing and suggestions for increasing con- 
denser tube life. 


*Corrosion and Biofouling of Copper Base 
Alloys in Sea Water by C. L. Bulow—Transac- 
tions of the Electrochemical Society, Volume 
87, 1945. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. ° ESTABLISHED 1865 
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Are You Equipped to Hold 
Your Job?—To Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their jobs. 
They are the men who are equipped with a thorough-going and growing 
knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them- 
selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there is— 
KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up—how 
quickly you will become more valuable—if you spend a few minutes a day, 
regularly, studying sound books like the McGraw-Hill Library of Power 
Plant Practice? Do you know how easily it can be managed, paying only 
a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to make 
their jobs safe. You can too. Read about this Library and our 10 Day 
Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is 
complete. It is the result 
of years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 

No books dealing with the 
work of the power plant 
man were ever s0 com- 
plete— so authoritative — 
60 practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in power 
plant books—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They are 
written to help the man on the job. It is just as if the author were working 
in the plant by your side and giving you the benefit of his vast knowledge 
man to man. There’s no bunkum in this Library, nor is it cluttered up with 
—— theories. It is a Power Plant Library FOR POWER PLANT 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. Here 
_ have all the information necessary to make you indispensable on the 
job. . 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you decide to 
keep the books after examining them, just send $3.50 and them $3.00 a 
month until the total low price of $18.50 has been paid. See the coupon 
below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 
I 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $3.50 in ten days 
and $3.00 a month until the price of $18.50 has been paid. If 
not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


| 
| 
| 
Clty and AEM ATM , 


Position ie 


ENT OF TECHNOLOGY * 
eucenie dense | 
PPE-4-47 


(For Canadian price, write: Embassy Book Co., 
12 Richmond Street E., Toronto, 1.) 


Firm or Employer 





Mich., Manton—Municipal Light & Power Dept., hy 
plans under way for extensions in generating station, jp. 
cluding installation of new Diesel engine-generating pj 
and auxiliary equipment. Estimates of cost are being 
made. Francis Engineering Co., Saginaw, Mich., is gp. 
sulting engineer. 

Neb., Bellevue—Central Nebraska Public Power & Ip 
gation District, 1513 West Second St., Hastings, Neb, 
R. O. Canaday, secretary, will complete plans soon fy 
new steam-electric generating plant at Bellevue, neg 
Omaha, to be equipped for initial rating of 60,000-kw. Cog, 
about $10,000,000, including transmission lines, power gyh 
stations and other operating facilities. Bond issue in thy 
amount has been sold. Sargent & Lundy, 140 South Deg, 
born St., Chicago, Ill., are consulting engineers. 

Mo., California—Town Council has engaged Burns & Me. 
Donnell Engineering Co., 107 West Linwood Blvd., Kansas 
City, Mo., consulting engineer, to make surveys and esti. 
mates of cost for expansion and improvements in muni¢i. 
pal power plant, including installation of new 850h 
Diesel engine-generating unit and auxiliary equipment 

N.C., Beechertown— Nantahala Power & Light 
Franklin, N.C., has plans for new hydroelectric genera 
station on Nantahala River at Beechertown, where site has 
been elected. A power dam 65 ft high and 405 ft creg 
length will be constructed. Power house will be equippeg 
with hydraulic turbine and electric generator of about 
2000-hp rating. Federal permission has been secured anj 
work will begin at early date. 

N.C., Cliffside—Duke Power Co., Charlotte, N.C., plans 
expansion in steam-electric generating station at Cliffside, 
with installation of additional equipment for increageg 
capacity. Extensions will be made in transmission lines, 
CPA has approved project and work will be placed unde 
way soon. No estimate of cost announced. 

N.C., Ocracoke—Ocracoke Electric Membership Corp, 
Ocracoke, plans extensions and improvements in oil ep 
gine-operated generating station, with installation of add 
tional equipment for increased capacity. Financing will 
be arranged through Federal aid. 

N.D., Grand Forks—Northern States Power Co., Minne 
apolis, Minn., has completed plans for addition to generat. 
ing station at Grand Forks and will begin work early this 
spring. Additional equipment will be installed for in 
creased capacity. Company also will carry out expansion 
in power plants at St. Cloud and Mankato, Minn., and will 
increase output at both stations. No estimates of cost. 

Ohio, Springfield—Ohio Edison Co., Springfield, plans 
expansion in Mad River steam-electric generating station, 
with installation of new turbine-generator, high-pressure 
boiler and auxiliary equipment. Cost about $2,500,000. 
Of this amount, approximately $350,000 will be used for 
building extension and work on superstructure will begin 
soon. Project has been approved by CPA. 

Ore., Roseburg—California-Oregon Power Co., Medford, 
Ore., has secured State permission for proposed hydro- 
electric power development on North Umpqua River, near 
Roseburg, previously reported in these columns. Work 
will be placed under way soon. It will consist of an 
earth diversion dam, 350 ft long, with power house to be 
equipped with two hydraulic turbines and generators, each 
with rating of 12,500 kw. Cost estimated about $3,375,000. 
A transmission line will be built to Dixonville, 11 miles 
distant, where connection will be made with present high- 
tension system. Public Utility Engineering & Service Corp, 
231 South LaSalle St., Chicago, IIl., is consulting engineer. 

Pa., Scranton—Scranton Electric Co., has plans under 
way for expansion in generating station, with installation 
of new 20,000-kw hydrogen-cooled turbine-generator, high- 
pressure boiler and auxiliary equipment, including coal and 
ash-handling facilities. Cost reported in excess of $3,500,000. 

Tenn., Tullahoma—Town Council plans new municipal 
power plant, estimated to cost about $600,000. A bond 
issue will be arranged at early date and engineer engaged 
to make surveys and plans. 

Texas, Dallas—Dallas Power & Light Co., 1506 Com 
merce St., plans new power substation at Haskell and 
Dolph Rds., estimated to cost over $750,000, with trans- 
formers, switchgear and auxiliary equipment. Proposed to 
begin work soon. 

W.Va., Parkersburg—Appalachian Electric Power (0. 
Roanoke, Va., plans new steam-electric generating plant 
on Ohio River, at place known as Graham Station, Parkers 
burg area. It will be equipped for large capacity and is 
reported to cost in excess of $15,000,000, including switch- 
yard, transmission lines, power substations and _ other 
operating facilities. It is understood that work will begit 
this spring. 
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YOU CAN RELY ON ENTERPRISE DIESELS 


Kr Example, Denton, Texas— 

... With its stable population of 20,000, swelled by 
another 10,000 in its two large colleges, has relied 
on Diesel power since 1928 for its complete electric 
light and power requirements. Less than a year ago, 
after 18 years of operation with up to eight engines 
of various other types, Denton installed its first 
Enterprise Diesel. Of great interest and importance 
to Denton municipal power officials is the fact that 
this Buchi supercharged Enterprise Diesel Model 
800KW, 6 cylinder 16” x 20”, rated 1200 HP at 327 
RPM, is about one-third the size of any one of the 
other units previously installed, yet has approximate- 
ly 20% greater power output! Found to be way out 
front in dependability, efficiency and economical op- 
eration during its rugged trial period of service, this 
Enterprise Diesel has set the pace for greatly improved 
power for Denton: Another Enterprise is soon to be 





installed —1142 KW, 8 cylinder 16” x 20” Buchi 
supercharged Diesel, rated 1600 HP at 327 RPM. 

Plan now to investigate the proven worth of Enter- 
prise Diesels for your particular requirements. Our 
experienced staff of Enterprise Engineers stands 
ready to accurately analyze your specific problems, 
to appraise your needs and to recommend units and 
accessories for unexcelled power service. 


Write today for your free copy of the new 
16-page booklet: ‘Enterprise Turbo-charging 
Multiplies Diesel Power."’ 


ENTERPRISE _ 


ENTERPRISE ENGINE & FOUNDRY CO. 


SAN FRANCISCO 10, CALIF. 
OFFICES IN PRINCIPAL CITIES 





DIESEL ENGINES « PROCESS MACHINERY + OIL BURNERS + HEAVY MACHINERY 
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English-French and French-English Tech- 
nical Dictionary, by Francis Cusset; 590 
pages; cloth binding; 5 by 6% imches; pub- 
lished by Chemical Publishing Co., 234 King 
Street, Brooklyn 31, New York. Price $5.00. 

This dictionary is intended for the use 
of all workers in the fields of metallurgy, 
mining, electricity, chemistry, mechanics and 
the sciences. It gives first the listing of 
words in English with their accompanying 
French equivalents and then the listing in 
French with the English equivalent. 

No attempt is made to define the various 
terms nor to give any information about their 
grammatical usage in either language. How- 
ever, for the technical man who must read 
texts and technical periodicals in French, 
in order to keep up with the newest accom- 
plishments in various foreign countries, this 
dictionary should prove quite useful. 


Theory and Practice of Filtration, by 
George D. Dickey and Charles L. Bryden; 
346 pages, illustrated; size 6 by 9 inches, 
cloth binding; published) by Reinhold Pub- 
lishing Corp., 330 W. 42nd St., New York 
City. Price $6.00. 

Filtration appears as an essential part of 
a multitude of manufacturing processes from 
sound filtration in radio and telephone oper- 
ation, to vitamin extraction in medicinal 
preparations. With this in mind, an all- 
inclusive volume on all types of filtration 
would be impractical. Therefore, this book 
has been limited to the separation of solids 
from liquids, principally covering the three 
applications to oil, water and sewage. 

The book has been divided into two dis- 
tinct parts. First, history, theory and prin- 





ciples; second, the various types of filters 
and data pertaining thereto. The major part 
of the book deals with filters and auxiliary 
apparatus, including typical data. All this 
material is treated without abstruse chemistry 
or mathematics, yet in such a way that it 
should be of great value to the practicing 
engineer in industry. 

The various phases of the subject are dis- 
cussed in the following chapters: History of 
Filtration; Theory and Principles of Filtra- 
tion; Filtration Objectives; Preparation for 
Filtration; Filter Media; Gravity Filters; 
Pressure Filters; Vacuum Filters; Hydraulic 
Presses and Squeeze Presses; Laboratory Fil- 
ters; Oil Filters; Oil Expellers and Oil 
Separators; Water Filtration; Sewage Clari- 
fication and Sewage Sludge Dewatering; Cen- 
trifugals and Centrifuges; Air, Gas and Light 
Filters; Auxiliary Equipment; Typical Filter 
Applications and Flow Sheets; Testing and 
Selection of Equipment; Installation and 
Operation. 

The book has an appendix dealing with 
Surface and Interfacial Tension Separation 
of Immiscible Fluids and another giving 
definitions of terms, tables and charts. The 
book is well indexed. 


What Price Supervision, by R. D. Bundy; 
48 pages; size 6 by 9 inches, flexible simu- 
lated leather cover; loose-leaf special punched 
ring binding. Price $2.00. 

The Federal Labor Laws—A manual for 
Supervisors; 72 pages, size 6 by 9 inches, 
flexible simulated leather cover, special loose- 
leaf metal ring binder. Price $2.50. 

Both published by the National Foremen’s 
Institute, Inc., Deep River, Conn. 

The work of the National Foremen’s In- 
stitute in clarifying and explaining to man- 
agement, workers and to foremen themselves 
the relations of the foremen to industry is 
well known. These two publications are in- 
tended to crystallize industrial thinking on 
these subjects and give foremen material they 
can actually use in their daily work. 

In What Price Supervision, Mr. Bundy 








BOOST FURNACE EFFICIENCY 





discusses how management can build 4 
stronger supervisory force. In Chapter | he 
outlines a pattern of management-foreman 
relations, giving views on supervision, outworn 
policies, measures. of leadership, case his. 
tories, data on foreman’s education and edy. 
cation vs. experience. In succeeding chapters 
he discusses What is Supervision, illustrates 
the technique of effective supervision, analyzes 
values and supervisory worth and points oyt 
the great value to industry of a staff of high- 
grade supervisors. 

In the other volume on Federal Labor 
Laws, it is pointed out that every foreman 
from the top supervisor down remembers 
occasions when he should have known the 
answer to some question of Federal Labor 
Law but did not know it. Those answers the 
author has endeavored to compile in this 
book. Possibly by the time this notice ap- 
pears, the Congress may have effected syb. 
stantial changes in the present National Labor 
Relations Act. But unless this happens, the 
act and its various interpretations should be 
known to all foremen in its present form, 
The book gives first the National Labor Re. 
lations Act itself, then the Fair Labor Stand- 
ards Act, the Walsh-Healey Public Contracts 
Act. Following this are discussions of Wage 
Stabilization; The Social Security Act: the 
U. S. Employment Service; The Fair Em- 
ployment Practices Committee and Veterans’ 
Rights. 

e ® * 
Steam Trapping and Air Venting, by L. G. 
Northcroft; 172 pages, illustrated: cloth 
binding, 5% by 9 inches; published by 
Chemical Publishing Co., Inc., 234 King 
Street, Brooklyn, N.Y. Price $4.50. 

This book was written in the conviction 
that it would show how many of the faults 
connected with steam traps have been brought 
about not by steam traps themselves, but 
because of incomplete knowledge of the way 
in which they should be used. 

Stress is laid on the importance of correct 
and up-to-date methods of condensate drain- 
age. From the point of view of steam econ- 
omy and output efficiency, adequate air vent- 




























“ PYRITE 


CO, INDICATOR 


ACCURATE Flue Gas Tests in 40 Seconds! 


FYRITE CO, readings instantly expose 

fuel wasted up the stack, indicating 
necessity of making adjustments that 

will secure the most efficient combustion. 

The FYRITE also helps detect heat losses 

due to air leaks in boiler settings, etc. 

It is indispensable to “‘cross-check"’ auto- 
matic combustion controls, and to assure 
proper compensating adjustments in the | 
fuel-air ratio. The FYRITE is simple, 
sturdy; has no glass parts, no delicate | 
electrical system. More than 11,000 are | 
in successful use. 


Write for Bulletin 703 
























FLUE FILTER 


BACHARACH 


Industrial Instrument Co. 
7000 BENNETT ST 
PITTSBURGH 8, PA 


$74.00 scustcia, vee 





Also Available ! 
OXYGEN INDICATOR 
for DIRECT Oxygen Analysis 


Employs FYRITE principle . . . 
Accuracy not affected by tem- 
perature and atmospheric con- 
ditions, or by presence of other 
gas in sample. 


Ask for Leaflet 700 














United States 
Savings Bonds 


And Keep 
the Bonds 


You Have 


Buy 
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§S TOP SPEED UNDER ACTUAL SERVICE CON- 





Les 





Cutter head speed 
is the pay-off 


DITIONS is the way to judge a tube cleaner’s ability 
to do a faster cleaning job. Lagonda tube cleaners have 
this speed. Their cutter heads keep on whirling swiftly 
when heavy scale tries to slow them down. 


§S POWER—LOTS OF IT—goes right along with 
these racing, driving cleaners. The Lagonda motor— 
whether water or air-steam type —is packed full of 
power — and with reserve battalions of it to jump in 
when the going gets heavy. 


§ RUGGED CUTTER HEADS PLAY THEIR PART 

in these faster, more effective cleaners. They're designed 
and built with the finest materials, with cutters that hold 
their edges, and vital parts especially heat-treated to 
insure proper hardness so that they stand up under this 
extra operating speed and power. Trackless cutters 
insure against tube injury as well as positively removing 
every trace of scale, 


§S Use Lagonda Cleaners for tubes straight or 
curved, large or small. They do a faster, better, all- 
around job. The bulletin tells why—Write for it today. 


TUBE CLEANERS 
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ELLIOTT COMPANY 
Lagonda Division, SPRINGFIELD, O. 
Plants at: JEANNETTE, PA. ¢ RIDGWAY, PA. 


SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Y-265 







ing arrangements for. heating and _ process 
purposes are regarded as equally important. 
These methods are discussed in much detail 
with many diagrams and _ illustrations. 

Although the work is originally of British 
origin, the diagrams and technical data apply 
equally well to American practice. The sole 
exception is that costs are given in pounds, 
shillings and pence. 

The subject is discussed under the follow- 
ing chapter headings: Steam and Condensate; 
Steam Trap Types; Steam Trap Installation; 
Air in Steam Spaces; Low Potential Heat; 
Heating, Kitchen and Hospital Equipment; 
Pans and Evaporators; Dryers; Process Treat- 
ment by Steam; Ship Installations; Steam 
Mains, Power Plant and Compressed Air; 
Sizing Steam Pipes; Sizing of Condensate Re- 
turn Pipes; Condensation Rates; and Steam 
Tables. 


* * * 

What Industry Owes to Chemical Science, 
by Richard B. Pilcher and Frank Butler- 
Jones with Fifty Contributors; 372 pages, 
illustrated; cloth binding, 54% by 8™% inches; 
published by the Chemical Publishing Co., 
Inc., 234 King Street, Brooklyn, N.Y. Price 
$5.00. ; 

What is the place of the chemist in prac- 
tical life and what part has he taken in indus- 
trial and social development? This book was 
written to answer that question. Its scheme 
is based on a former book compiled from 
articles in The Engineer of Great Britain many 
years ago, but although it follows that scheme 
it is almost entirely a new book. It is in- 
tended for the general reader as well as for 
chemical students for each chapter has been 
written by an expert in non-technical lan- 
guage. There is scarcely an industry that does 
not use the inventions and discoveries of the 
chemist. Hence a knowledge of what they 
are doing in various fields is indispensable to 
the understanding of modern life. 

Various contributions are grouped under 
the following chapter headings: Agriculture; 
Food; Water Supplies and Sanitation;. Phar- 
maceutical Products; Soaps, Waxes and 
Glycerin; Disinfectants, Amtiseptics and 
Preservatives; Technical and Other Chemicals; 


Dyestuffs; Textiles; Pulp and Paper; Syn- 
thetic Resins and Plastics; India Rubber: 
Photography; Coal and Its Products; Heavy 
Chemicals; Minerals and Metals; Building 
Materials, Mortar, Cement; Transport, Ship- 
building and Dockyards. 

° = * 


American Standard Practice for the 
Inspection of Elevators, Second Edition; 
Approved by American Standards Association, 
October, 1945; 125 pages, illustrated; 5% 
by 8 inches, stiff cloth binding; published by 
the American Society of Mechanical Engineers, 
es — 39th St., New York 18, N.Y. Price 

225. 

This manual is intended to serve as a guide 
for the general use of elevator inspectors. It 
is based on the requirements of the American 
Standards Safety Code for Elevators, Dumb- 
waiters and Escalators and reference to the 
rules of that code is frequently made in the 
text. While many legal codes with their 
additions, amendments, changes or interpre- 
tations are based on that code, inspectors 
should be guided by whatever elevator code 
is legally enforced. 

Following an_ introduction on_ personal 
safety, duties of inspectors, arrangements for 
inspection and new codes, Part I discusses 
routine inspection. This includes inspection 
made from inside of car, inspection made 
outside of hoistway, inspection made from 
top of car, inspection made overhead, electric 
machine inspection, belt drive machine in- 
spection, hydraulic machine inspection, hand- 
rope mechanisms, slack cable device inspec- 
tion and inspection made in the pit. 

Part II covers initial or data inspection. 
Part III covers inspection of escalators. Ap- 
pendices give suggested inspection forms, 
tables of clearances, safety stopping distances, 
etc., wire rope construction data, and descrip- 
tion and schematic layouts of various types 
of undercar safeties and governors. One Ap- 
pendix deals with handling and socketing of 
wire rope. 

e © * 


Information Please Almanac — 1947, 
Edited by John Kieran; 1014 pages, illus- 


trated; size 54 by 8 inches, cloth bound: 
planned and supervised by Dan Golenpay} 
Associates, published by Doubleday & (Co 
Inc., and Garden City Publishing Co., Ine 
Garden City, Long Island, New York. Price 
$2.00. 

Here is an almanac that grew directly from 
the questions and answers sent to the famoys 
radio program “Information Please.’ It was 
designed for the average family that could 
not afford a collection of reference works: 
it should be organized to facilitate searching, 
cover a great variety of interests. The logi. 
cal man to edit the work was the famous 
John Kieran, and the information itself was 
contributed by outstanding writers and 
authorities in various fields. v 

The book begins with a review of the year 
1946 by such outstanding analysts as Elmer 
Davis on national and international affairs, 
Grantland Rice on sports, William L. Laurence 
covering the development of atomic energy, 
Bernard Jaffe on developments in the Physi- 
cal Sciences, etc. This review also covers 
developments in music, the screen, radio, 
ballet and dance, phonograph recordings, a 
news record and discussion of the 194% 
elections. 

This introductory section is followed by 
sections of varying lengths and details on 
the following subjects: United States of 
America in general; American Economy; Na- 
tional Defense; United Nations; The World: 
Travel Guide; Calendar and Stronomical Sec- 
tion; Great Historical Events; Headlines of 
1930-1945; Who’s Who; Religion; and Sports, 
To make all this information easy to find 
a very detailed index is provided at the end. 


Machine Design by L. J. Bradford and P. B. 
Eaton; Fifth Edition; 283 pages, illustrated; 
size 5% by 8% inches, cloth binding; pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Avenue, New York City. Price $3.25, 

When the first edition of this book was 
prepared in 1926 by L. J. Bradford, Pro- 
fessor of Machine Design, The Pennsylvania 
State College, and Paul B. Eaton, Professor 





RUCCEDWEAR OVERLAY 


TOUGH FLOOR RESURFACER 


Makes Solid Patches or Complete Overlay 


Use tough RUGGEDWEAR resurfacer over wood or concrete floors. 
Here’s a material which will stand up under the most punishing 
traffic conditions. Simple to install—no chopping or chipping re- 
quired. Merely sweep out the spot to be repaired—mix the mate- 
rial—trowel it on. Holds solid and tight right up to 
irregular edge of old concrete. 
tougher, smoother, more rugged wearing surface. 
Used indoors or out. Dries fast. 


MAIL COUPON for 
FREE TRIAL OFFER 





‘ FLEXROCK COMPANY 
1 3623 Filbert St., Philadelphia 4, Pa. 








TROUBLED WITH LEAKY 








STUFFING 
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Your Pumps? 

















Provides a firmer, 


SYVTRON 


MECHANICAL 
SHAFT 
SEALS 


the next time! 


Simple and easy to install. 
Self-lubricating. 
Standard seals for handling clean water, refrigerant gases, 





——_ = =. wt 


| Canadian Office: 21 King St., E., Toronto, Ont. 


Please send me complete RUGGEDWEAR information 
and detaiis of TRIAL ORDER PLAN—no obligation. 


oil, etc. Special seals for corrosive and abrasive liquids. 


Write for illustrated catalog folder 

















MST ROPE ee ee SYNTRON Co., 494 Lexington, Homer City, Pa. 
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PRINCO’S 
INDIVIDUALLY 
CALIBRATED 
SCALES 


Assure maximum accuracy. Every scale is individually 
calibrated by a skilled instrument maker by comparison 
with a specially designed high precision standard gauge. 


The Scale of the PRINCO Absolute Pressure Gauge covers 





ases, 








PRINCO’S 
PERFECTED 
DESIGN 


Avoids Mercury Column Contamination — 
Dual protection of a condensation trap and special 
reservoir construction keeps mercury column free 
from dirt, air, moisture or other contaminating 
elements. 


Prevents Air Entrapment — No inaccuracies 
from air bubbles in the gauge tube. PRINCO 
design keeps air out, mercury in. 


Eliminates Barometric Pressure Correc- 
tions —PRINCO Absolute Pressure Gauge is 
direct reading. After initial calibration at the 
factory no further compensation for atmospheric 
pressure is necessary. 






a range of 18" to 30" of vacuum in terms of mercury 
column, or inversely, 0" to 12" of absolute pressure (in 
terms of mercury), or 0 to 6 p.s.i. absolute pressure. Gauges 
can be supplied with a combination of any two scales of 
the three. 


PRINCO Absolute Pressure Gauges are ideally adapted 
for almost any equipment operating at a minus pressure, 
such as turbine condensers or exhaust hoods and other 
condensing and evacuating equipment. 


Send complete specifications with your order, or write for 
Bulletin 'D"' for prices and additional information. 





PRECISION INSTRUMENTS FOR INDUSTRY 


1402 Brandywine Streer, rhiladelphia 30, Pa. 
IN CANADA ITS PEACOCK BROS., LTD. 
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of Mechanical Engineering, Lafayette College, 
their primary objective was to present it as 
a textbook only, tor use in courses in ma- 
chine design where time was limited and 
more extensive text appeared cumbersome. 
The book emphasizes fundamental principles 
and avoids short-cut formulas, graphical 
methods and available handbook data. The 
authors believe that if a student really under- 
stands the fundamentals involved in the solu- 
tion of a given problem, he will be able to 
develop a short-cut formula if he needs one. 
On the other hand, if he comes into contact 
with short-cut methods before mastering the 
fundamentals, he will memorize and use the 
former without ever understanding it. 

In bringing the book up to date in this 
edition, the authors have reviewed progress 
made in the field during recent years and 
have deleted obsolete material. Additions deal 
primarily with the fatigue of metals, current 
theories on the nature of friction and _ lubri- 
cation, and special precautions necessary in 
designing parts made of aluminum. Chapter 
headings include: Fundamental Definitions 
and Considerations; Friction and Lubrication: 
Bearings and Sliding Surfaces; Friction 
Clutches and Brakes, Shafts; Force and 
Shrink Fits; Screws and Screw Fastenings; 
Toothed Gearing; Belts and Chains; Springs; 
Flywheels; Miscellaneous Machine Elements. 

e 6 . 


Fuels and Fuel Burners, by Kalman Steiner; 
394 pages, illustrated; size 5% by 8™% inches, 
cloth binding; published by McGraw-Hill 
Book Co.,. Inc., 330 W. 42nd Street, New 
York 8. Price $4.50. 

The author of the well known books “Oil 
Burners” and “Oil Burner Service Manual” 
has prepared this one primarily to cover do- 
mestic and commercial practice. Industrial 
fuels and burners have been discussed exten- 
sively in power plant periodicals, textbooks 
and related works. But the fields to which 
this book is devoted have not had the benefit 
of considerable treatment. The book is in- 
tended for the everyday needs of fuel and 
fuel burner dealers and salesmen and for 
installation and service mechanics. Coal, the 











most extensively used fuel in this country, 
has received more attention than other fuels. 
Three chapters on fuel oil and oil burners 
are condensed from the author’s other books 
and the reader is referred to the abundant 
literature of the AGA for data on gas and 
gas burning equipment. 

Because over 7% million families in the 
United States use wood fuel for heating and 
in addition, sawmill waste in the Pacific 
Northwest is utilized extensively in the com- 
mercial field, a special chapter on this sub- 
ject was prepared by R. H. P. Miller of the 
U. S. Forest Service for inclusion in this 
book. 

Chapter headings include The Fuel Indus- 
try; Formation and Occurrence of Natural 
and Manufactured Fuels; Elements of Com- 
bustion; Coal Composition and Classification; 
Coal Fuel; Hand Firing; Coal Stokers; Stoker 
Installation and Operation; Fuel Oils; Oil 
Burners; Oil-Burner Installation and Opera- 
tion; Gas Fuels; Gas Burners; Fuel-Burner 
Controls; Load; Chimneys and Draft; Heat- 
ing-System Control; Fans and Motors, Re- 
fractories; Wood Fuel. 

Features of the book are the detailed 
treatment given to domestic types of coal 
burning equipment, also a rather complete 
discussion of automatic control methods and 
apparatus for heating systems. Another un- 
usual feature which should prove very valu- 
able is the list of visual aids:—motion pic- 
ture films in black and white and color, slide 
films and film strips available for those in- 
terested. Subjects, producers and details of 
the various available films are listed, with the 
addresses of companies from which they can 


be obtained. . . 


Flow Meter Engineering, by Louis Gess 
and R. D. Irwin; Second Edition; 151 pages, 
illustrated; simulated leather cover, 8 by 10 
inches; published by Brown Instrument Com- 
pany, 4491 Wayne Avenue, Philadelphia 44, 
Pa. Price $2.50. 

The second edition of this book expands 
the information given in the first edition and 
includes suggestions by users of the first 
edition to improve its usefulness. 





Wherever possible the same symbols for 
fluid measurements have been used as in the 
ASME research publication. Derivations of 
formulas include those of a universal formula 
for fluid measurement with a thin plate oj. 
fice, practical working equations, and the use 
of the Reynolds’ number. Recommendations 
of the joint AGA-ASME Committee on fluid 
measurement for orifice installations are jp. 
cluded. There are separate chapters on com- 
pressibility of gases, orifice calculations for 
various fluids and the application of correc. 
tion factors. Many tables of coefficients, 
density factors, flow rates, differential data 
and values of various constants are included, 
and there are many charts and graphs from 
which data can be read directly. Detailed 
directions and tables for volume computation 
are given and much detail on specific calcy. 
lation of orifices for various fluids, location 
of taps and other details. 


Water Treatment and Purification, by 
William J. Ryan; Second Edition; 270 pages, 
illustrated; cloth binding, 5!4 by 8 inches: 
published by McGraw-Hill Book Company, 
Inc., 330 West 42nd Street, New York. Price 
$2.75. 

The objective of this book is to make avail. 
able to engineers, plant managers, students, 
and technical men in general a description 
under one cover of the several purification and 
other processes applied to water. Construe- 
tion and operation of the various types of 
filtering, softening and treating apparatus are 
described and illustrated. Chemical reactions 
occuring in the treatments are also given. 

The second edition includes descriptions of 
processes that have come into use since the 
first edition in 1937. These include organic 
ion exchange materials for water softening, 
acid absorbents, equipment for demineraliza- 
tion of water, latest methods of treating boiler 
water to prevent embrittlement, new equip- 
ment for accelerating the lime and soda ash 
softening process, new developments in the 
use of chlorine for sterilization, and stabiliza- 
tion of water to prevent deposition ‘of scale 
in pipe lines. Boiler feedwater treatment re- 
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WRITE FOR DETAILS 





THE MAXIM SILENCER COMPANY 


89 HOMESTEAD AVE., HARTFORD 1, CONN. 


FOR COMPRESSOR INTAKE AND 
VACUUM PUMP DISCHARGES 







FOR 
STEAM 
BLOW-OFF 








Think of the TIME 





—save time, steam and accidents. Adjustable to any valve, 
‘ easily attached and low in cost. Don’t delay. Get your 
i Babbitt Rims now! Complete information on request. 


BABBITT STEAM SPECIALTY CO. 


| South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


Babbitt 


—Adjustabie— 
si SPROCKET RIM 
with Chain Guide 


Youll 


Save 


with Babbitt Sprocket 
Rims on all your “high- 
up” valves. No need 
of keeping a long, cum- 
bersome ladder always 
on hand just to close 
a valve. 


Babbitt Rims give you 
instant and positive 
control of overhead 
valves from the floor 
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PICTURE QUIZ: 





J, Easy to save! “I’m putting my 
money into U. S. Bonds because 
it’s the easiest way for me to save. 
Under the Payroll Savings Plan, I 
put aside a regular amount each 
week for Bonds. So far, I’ve saved 
$500 without missing the money!” 





4, Fights inflation! “I want America 
to stay economically sound. That’s 
why I’m putting all our extra dollars 
into U. S. Bonds. It’s like buying 
a share in our country’s future 
prosperity!”’ 


Which of these five people gives the 
right reason for buying U.S. Bonds ? 


(ANSWER BELOW ) 





2, Goodinvestment! “Getting back 
$4 for every $3 I invest—the way 
I will in ten years’ time with U. S. 
Bonds—is my idea of a good invest- 
ment. I know it’s safe and sound, 
too, because it’s backed by Uncle 
Sam. Buy Bonds, I say.” 


5, Rainyday! “Maybe a rainyday’s 
coming for me. Maybe it isn’t. But 
I am taking no chances. That’s 
why I’m buying all the U. S. Bonds 
I can through my Payroll Savings 
Plan.” 





3, Plans for the future! “Ten years 
from now, the money I’ll get for my 
U.S. Bonds will help to send my kids 
to college, or buy our family a new 
home. I think that buying U. S. 
Bonds is the wisest thing a family 


man can do.” 


THE ANSWER 


Every one of these people 
gives the “right’’ reason—be- 
cause there’s more than one 
right reason for buying U. S. 
Bonds. 


Whichever way you buy 
them—through Payroll Sav- 
ings, or your local bank or post 
office— U.S. Bonds are the best 
investment you can make! 


Save the easy way..buy your bonds through payroll savings 





Contributed by this magazine 
in co-operation with the Magazine Publishers of America as a public service. 


a. 





April, 1947—POWER PLANT ENGINEERING—Chicago, III. 189 





ceives a large amount of the discussion be- 
cause it is of interest to perhaps the largest 
group of engineers. 

The discussion is covered under the fol- 
lowing chapter headings: The Impurities in 
Water; Sedimentation and Coagulation; Fil- 
tration; The Analysis of Water; The Lime 
and Soda-Ash Process; Ion Exchangers; Boiler 
Feed-Water Treatment—General Considera- 
tions; Boiler Feed-Water Treatment—Methods 
Used; Disinfection of Water; Tastes and 
Odors; Miscellaneous Treatments; Prevention 
of Corrosion. 

An appendix gives tables of equivalent con- 
version factors and chemical data and there 
is an interesting map showing average hard- 
ness of water by states. 

* * * 
Refrigeration Theory and Applications, 
by H. G. Venemann; second edition; 236 
pages, illustrated; size 6 by 9 inches, cloth 
binding; published by Nickerson & Collins 
Co., 433-35 N. Waller Ave., Chicago 44, IIl. 
Price $4.00. 

Fundamental principles involved in the 
process of refrigeration, with applications, 
are given here to assist the student and engi- 
neer to design, maintain and operate plants. 
This second edition has been enlarged and 
rearranged so that the actual operating cycle 
is thoroughly discussed before taking up the 
theoretical. This was done in the interests 
of ‘those engaged in operation and mainte- 
nance work. 

Working pressure—enthalpy charts cover- 
ing air, ammonia, carbon dioxide, Freon 11, 

113, methyl chloride, sulphur dioxide, 
as well as pyschrometric charts for low and 
normal temperatures, are included in a loose- 
leaf pocket in the book. 

The subject is covered in the following 
chapter headings: The Compression Refriger- 
ation System or Electric Refrigeration; Energy 
Transformations; Refrigerant Charts and 
Their Uses; Property Changes During Test; 
Calculations of Results of Sample Test; 
Analysis of Actual Plant Performance; Per- 
formance of Compressors; Instructions for 
Starting Plants in Operation; Refrigerants; 
Miscellaneous Methods of _ Refrigerating: 


Air as a Primary Refrigerant; Air and Water 
Vapor Mixtures: Plant Analysis via Theor- 
etical Cycle; Methods of Accommodating 
Variable Loads; Heat Exchangers for Cool- 
ing Air; Heat Exchangers for Cooling 
Liquids; Heat Exchangers — Condensers; 
Automatic Controls; Estimating Plant Loads; 
Specifications for Refrigeration Plant. 
* * © 

Atmospheric Exposure Tests on Non- 
Ferrous Metals; Report of Symposium held 
at ASTM 1946 spring meeting, size 5 by 8 
inches, paper bound, 146 pages, illustrated, 
published by American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3, 
Pa., price paper cover, $1.75, clothing bind- 
ing $2.25 5 

This symposium, by a number of authorities 
in various metallurgical fields, evaluates a 
wide series of atmospheric exposure tests car- 
ried out over many years on non-ferrous 
metals and alloys. Some of the tests have 
been under way for over ten years. Corrosion 
of rolled zinc in the outdoor atmosphere is 
discussed by E. A. Anderson of The New 
Jersey Zinc Co. This is followed by a paper 
on the behavior of nickel and monel in out- 
door atmospheres by W. A. Wesley of the 
International Nickel Co., and then A. W. 
Tracy of The American Brass Co., describes 
the resistance of copper alloys to atmospheric 
corrosion. G. O. Hiers covers the use of lead 
and tin outdoors, while E. H. Dix, Jr., and 
R. B. Mears of Aluminum Co. of America, 
deal with the resistance of aluminum-base 
alloys. The final paper intended to be a sum- 
mary is entitled, “Tracing Troubles in At- 
mospheric Corrosion Testing” by P. S. Olm- 
stead, W. E. Campbell and H. G. Romig, 
members of Technical Staff, Bell Telephone 
Laboratories, Inc. 

Included are certain reports of the ASTM 
Committee B-3 on Corrosion of Non-Ferrous 
and Alloys, photographs of samples and ex- 
tensive tabular data showing the results of 
examinations of samples. 

* * e 
Radiant Heating, by T. Napier Adlam: 
472 pages, illustrated; imitation leather; 6 by 
9 inch: published by The Industrial Press, 


148 Lafayette St., New York 13, N.Y. Price 
$6.00. 

Although radiant (or panel) heating of 
buildings has been growing rapidly in popy. 
larity for years, references to the subject 
have been almost entirely isolated technical 
papers, articles, or relatively brief publica. 
tions of manufacturers of pipe and tubing, 
The present need for a really comprehensive 
treatise is met by this book. Practical in its 
approach, it covers complete information op 
design, installation, and control of hot water 
steam, warm air, and electric radiant heating 
systems for buildings. In addition, the re. 
lated, but relatively new, subjects of snow 
melting and radiant cooling are discussed jp 
detail. 

The author was associated with A, H. 
Barker when the latter obtained the first 
patents on radiant heating in England and 
has had over thirty years’ experience with 
radiant heating in all its present known 
phases. 

Intended for engineers, contractors, archj- 
tects, builders and others concerned with 
building heating and snow melting for walls, 
driveways or airports, this book is a working 
manual. Among the 309 illustrations are 64 
full-page charts for determining pipe size and 
spacing. Data on effect of floor coverings are 
included. Formulas have been reduced to the 
simplest terms. Charts give most of the 
essential design data. Exact step-by-step pro- 
cedure in designing and installing is sum- 
marized. 

Chapters include: those on theory of heat 
radiatign; artificial heating as related to 
bodily heat losses; measurement of comfort; 
determining mean radiant temperature; tem- 
perature studies in radiant heated rooms; 
radiant heating with ceiling panels; radiant 
heating with floor panels; use of wall panels, 
metal panels, and electricity; air venting and 
flow adjusting; controls for radiant heating; 
areas and surface temperatures of radiant heat 
panels; determining panel type size, spacing 
and heat input; radiant cooling and air con- 
ditioning; snow melting by embedded pipes; 
and step-by-step procedure in radiant heating 
design. 





THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 








MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOID 


CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line 
MERCURY SWITCHES 


ast 


Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


LIQUID LEVEL CONTROLS 


DA PRESSURE CONTROLS 


Industries’ first 

choice for depend- 

able control perform- 

ance. The outside 

adjustment and vis- 

ible dial eliminate all 
guesswork when setting the op- 
erating range 


TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 
ture described 
above. 


MERCOID RELAYS 
Recommended 


wherever quiet and 
dependable perform- 


ance are essential. 
Various types avail- 
able 





FORCE 
IS AVAILABLE 


To equipment manufacturers and 
engineers for contract design 
and layout — 

To power producers for plant 
extension and improvement 


WHEN AND 
WHERE NEEDED... 








Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 


MERCOID 
FLOAT 
CONTROLS 


Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 








All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer control life 








Design Service Co. offers the facilities of its or- 
ganization including 450 engineers, architects, 
designers and draftsmen. Complete staffs, main- 
tained in New York, Newark, Cleveland and Phil- 
adelphia, are available by the day, week or job. 

Contract engineers and manufacturers every- 
where are using the talent of Design Service for 
carrying the swings in their engineering depart- 
ments—from the detailing of equipment to the 
design and layout of complete power plants. The 
same talent, including years of experience in all 
phases of power engineering, is also being used 
by utility and industrial companies for the design 
of power plant extensions. 


DESIGN SERVICE SALES CO., INC. 
40 Exchange Place . 





New York 5, N. Y 
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For Greater 
Speed, Efficiency and 


Economy | MMIKSe ESN: 


Keg. U. 8, Pat. Office 


test-proven products 


WILCOLENE Fuel Oil Treatment 

Wilcolene Fuel Oil Treatment is a scientifically prepared liquid 
which when added in small quantities to fuel oil dissolves 
sludge and keeps it in suspension so that it can be burned as 
fuel. It is harmless and non-corrosive. 

What it Does 

Wilcolene used regularly not only dissolves sludge, gum and 
tar but also emulsifies and removes moisture from bottoms of 
fuel tanks, stops rust and corrosion and keeps heaters and 
pipe lines free from scale and gum. 

Wilcolene causes fuel oil to flow more freely, keeps burners 
free and clear from carbon, lowers maintenance and actually 
saves fuel oil. It increases combustion efficiency. 

Guaranteed Sati ie 

WILCOLENE is a tried and proved means of sludge removal. 
When used in accordance with directi itis g teed to 
give satisfactory results or your money will be refunded. 
INVESTIGATE IMMEDIATELY. 

For complete satisfaction try WILCOLENE’S other proven 
products: WILCOLENE auto and Diesel Engine Solvent, 
WILCOLENE Soot and Slag Remover. 


Territories Open for Distributors 


WY] Kole) BS a Co OP 


200 WEST 72nd STREET, NEW YORK 23, N. Y 














One of America's Latest Stations 
Coal Preparation by 
“Pennsylvania”’ Bradford-Hammermill 








With the successful performance background of several ‘“‘Penn- 
sylvania” Bradfords in earlier Stations, the advanced Bradford- 
Hammermill type was selected for preparing the coal for 
pulverizing in this latest Station of the System, at the rate of 
600 tons hourly,—with automatic refuse discharge. 

In Mines, Cleaning Plants, By-Product Coke Plants, Industrial 
Power Plants, and Central Stations, ‘Pennsylvania’ Equipment 
is now preparing well over 300,000,000 tons of coal per 
annum,—at home and abroad. 


OUR ENGINEERS ARE AT YOUR SERVICE 


New York SYu Associated with 
Pittsburgh EN VANI Frazer & Chalmers 
Chicago Eng. Works 
los Angeles CRU: PANY 


London 
1706 Liberty Trust Bide... Philadelphia 7. Pa. 


COAL PREPARATION 
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ALL PURPOSE 


SEA-RO pump Valves 


Sea-Ro No. 535 Pump Valves are custom made from a 
dense, fine grained phenolic base composition. This valve 
stock is treated with a binder, preservative, and impreg- 
nated with graphite, then laminated under pressure of 
2000 Ibs. per square inch. They are an all-purpose valve, 
eliminating the necessity for maintenance of various types 
of valves to insure economical operation. Sea-Ro No. 535 
Valves are impervious to decomposition, warping and 
chemical action and can be resurfaced after years of 
service for extra duty under the toughest conditions. 


Make these 3 Tests 
. to be convinced 
FOR SWELLING 


Take one of your present pump 
valves and a Sea-Ro No. 535 
of the same size. Boil them to- 
gether in water for 24 hours. 
Then let the micrometer tell 
you its amazing story of Sea- 
Ro’s resistance to swelling. 


FOR ABSORPTION 


Weigh both valves before boil- 
ing and then after. Let the 
scales reveal, as no words can, 
how Sea-Ro’s laminated phe- 
nolic base resists absorption. 








FOR SURFACING 


Spot both valves on a face 
plate. You will immediately 
notice the velvet-smooth sur- 
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face of No. 535 machine- 
ground into the dense, fine- 
grained Sea-Ro Valve. 


FREE SAMPLE: We invite you to make these 
revealing tests on your pump installations. Send for 
a sample Sea-Ro No. 535 Valve without cost or 
obligation. 


INDUSTRIAL AND 


MARINE PUMP VALVES 





SEA-RO PACKING CO. ¢ WOOD-RIDGE, N. J. 
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NEWS FROM THE FIELD 
(Continued from page 136) 


DETROIT EDISON’S 
CONSTRUCTION PROGRAM 


Detroit Epison Co. in January an- 
nounced a four-year construction pro- 
gram which calls for the expenditure 
of $96,000,000 to increase the power-pro- 
ducing capacity of the system by 22.4 
per cent. Expenditures for 1947 will ap- 
proximate $20,000,000, the highest since 
9 


Out of the $20,000,000 will come the 
final payment on a 75,000 kw turbine- 
generator at the Marysville plant which 
will be put into operation February 14. 
Out of that sum also will come the first 
payment on the installation of two 100,- 
000 kw turbine-generators at the Trenton 
Channel plant. The first of these is 
scheduled to go into service in 1949. 
Their total cost, with housing, boilers, 
stacks and other necessary equipment 
will be from $26,000,000 to $30,000,000. 

Costs of the 1947 program are divided 
approximately as follows: Power plants 
and _ substations—$7,000,000; transmission 
and distribution lines, transformers and 
meters—$10,000,000; buildings, steam heat- 
ing and gas extensions and construction 
and automotive equipment—$3,000,000. 


WEST PENN VETERANS’ 
PROGRAM ANNOUNCED 


AT THE BEGINNING of the 25th year of 
the West Penn Veterans Association, a new 
program recognizing those who have given 
20 or more years of service to the West Penn 
Co. has been announced by Pres. H. L. 
Mitchell. The program includes three weeks’ 
vacations and aninversary checks for Vet- 
erans, in addition to the presentation of em- 
blems and a resumption of the annual ban- 
quet. 

During the war years, the annual banquets 
which always highlighted the Veterans Asso- 


ciation program were, of necessity, cancelled. 
The Executive Committee of the Association 
has been studying ways and means for re- 
newing this event, and other methods of hon- 
oring West Penn’s long service- employes. The 
Committee’s recommendations have now been 
approved and are announced in a letter sent 
by Mr. Mitchell to all members of the Vet- 
erans Association. 

President Michell’s letter reveals that the 
Veterans Association, which held its first ban- 
quet in 1922, has grown from a membership 
of about 70, until today more than 1300 em- 
ployes are members. 


G.E. BUILDS HUGE MACHINES 


Larcest Eppy current power absorb- 
ing machines ever to be built at the 
General Electric Co.’s Ft. Wayne Works 
are now being built for the Wright Aero- 
nautical Corp., N.J. These 5000-hp ma- 
chines cannot operate as motors, but can, 
being water cooled, absorb huge amounts 
of power. They will be used to load a 
prime mover, or power source, which 
spins at a high speed. The power of the 
prime mover will be transmitted to the 
machines through a torque meter and 
gear reducer. These machines are actu- 
ally dynamometers since they are capable 
of measuring power. The eddy current 
type of dynamometer is characterized 
by its simplicity and compactness for a 
given horsepower rating, as compared 
to other types of d-c or a-c machines. 


NOTED CHEMIST JOINS 
BUREAU OF STANDARDS 


Dr. Homer D. Hotter, noted chemist and 
one of the leading authorities in the field 
of underground corrosion, has been appointed 
to the staff of the National Bureau of Stand- 
ards, according to a recent announcement. Dr. 
Holler, who has directed pioneering studies 
in electrochemical and corrosion work in two 
former tours of duty at the Bureau, will work 


with Dr, I. A. Denison of the Underground 





SELF-PRIMING by exclusive “diffuser” method. 
Fast, certain and entirely automatic on suction lifts 


as high as 25 feet. 


EFFICIENT. No auxiliary priming devices. Noth- 
No recirculation or 


ing to manipulate or adjust. 
wasted motion. 


DEPENDABLE. Simple in design. No jets, ports 
or by-passes. No foot valves. No air binding. 


ENDURING. Made for long, hard service. Will 
handle clear, gritty, heavy or volatile liquids. 


25 to 3500 GPM. 


promptly. 
Marlow Pumps, 574 Greenwood Ave., 


1% to 10-inch sizes. 
Interesting literature sent 


Ridgewood, N. J. 


WMatou Pumpe 


Manufacturers of Quality Pumps 
% Since 1924 
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Corrosion Section . He joins the Bureau’s staf 
from the Westinghouse Electric Corporation 
where he has been responsible for corrosigg 
investigation and control since 1929, 
Because of his wide experience and st 

in the field of electrochemistry, Dr. Holle 
will initiate a new phase of the work dealj 
with underground corrosion which the Bureay 
has been studying for many years. The pro. 
gram will be directed toward more fund. 
mental studies of underground corrosion 
utilizing the data resulting from an extensive 
engineering program involving the burying ang 
later excavation of many thousands of spe. 
mens of pipe of assorted materials and with 
various protective coatings. The problem of 
the deterioration of underground metallic 
structions has become critical with the sharp 
increase in the miles of underground gaz, oil 
and water pipelines. It is estimated losses 
due to such corrosion amount to $100,000,009 
annually. 


NEW DIRECTORS 
FOR ASA 


THE ELECTION of six directors to the 
board of the American Standards Asgo. 
ciation was announced recently by 
Frederick R, Lack, president of the As. 
sociation and vice president in charge of 
the radio division of Western Electric Co, 

All of the directors will serve three 
year terms. They are: R. L. Pearson, 
vice president of the New York, New 
Haven and Hartford Railroad Co. who 
will represent the Association of Ameri- 
can Railroads; Curtis W. Pierce, presi- 
dent of the National Fire Protection As. 
sociation and president of the Factory 
Insurance Association who will repre- 
sent the fire protection group; J. 
Hunt, director of the new Devices See- 
tion of General Motors Corp. who will 
represent the Society of Automotive En- 
gineers; J. H. McElhinney, vice president 
of Wheeling Steel Corp. who will repre- 
sent the American Iron and Steel Insti- 


tute; R. Oakley Kennedy, recently re- 
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for trouble-free valve jobs 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell. 
warp or soften—in fact. 
its absorption is less than 
1 per cent. . . . That is 
an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the dise out in pieces— 
distorting and disfiguring 


THE D. T. WILLIAMS VALVE CO. 


In renewing the dise, 
note how easily and 
quickly the Vulcodise 
Jiffy Disc Holder 
slips off the stem 
head. Only the dise 
lock nut to remove 
and the old dise is 
off and replaced ina 
jiffy. 








Cincinnati, Ohio 
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ind gas, al Here’s the Penetrating Oil that does 2 jobs in 


100,008 one! Cuts rust quickly—AND it lubricates to pre- 

a vent future rust formations. Newly-developed 
penetrant and ‘“‘dag” colloidal graphite forms 
“graphoid” surface protection. A few drops will 
quickly loosen tight nuts, bolts, valves etc. Made 
from highly refined oils. Will not settle, gum or 
harden. Non-carbonizing, no grit or kerosene. 
Very economical, too. Used by utilities and plants 
everywhere to speed work. 


ALBANY PENETRATING OIL 
(without “dag” colloidal graphite) for those who desire a clear oil. 


ORDER FROM YOUR DEALER OR DIRECT 


AVI RT CL i re 
Utes. of tlbany Lubricating Product 


LINDEN, ie JERS EY 











MORPHOLINE s the Answer | 
weeeeTO STEAM CONDENSATE PHOENIX FLANGE 


RETURN LINE CORROSION 


Avoid costly maintenance due to corrosion in lines 
returning condensed steam to the boiler! Morpholine 
effectively combats corrosion due to carbon dioxide The design, the preparation of the dies, the selec- 
dissolved in condensate. For information on this tion of materials, the drop forging operation itself 
money-saving corrosion inhibitor, write Dept. M-2, ...in fact every step in the production of Phoenix 
Carbide and Carbon Chemicals Corporation | Flanges is based on experience. That's why 

Unit of Union Carbide and Carbon Corporation | Phoenix Flanges give long, satisfactory service... 
30 East 42nd Street, [Wd New York 17, N.Y. that’s why they stand up under the toughest kind 
of conditions. 

Phoenix offers a wide range of sizes and styles, 
all of mild steel readily machined or welded. ASA 
requirements and ASME and ASTM specifications 
are met in every case. 

Get your copy of the Phoenix Flange Catalog 
today. 


is a product of experience 
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For True 
Regulation 
on Boiler 
Feed Pumps 


PHOENIX 
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Drop . Forged 
FLANGES =e 


The 
C. E. Squires Co. 


E. 40th Street and 
Kelley Avenue 
Cleveland, O. 
Catalog E-12 
Class E Pump Governor explains 
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PHOENIX MANUFACTURING COMPANY 


Joliet, Minois A Catasauqua, Pa. 
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tired vice president of Cluett, Peabody; 
will become one of three directors rep- 
resenting general consumer interests on 
the board; August G. Pratt, president of 
The Babcock & Wilcox Co. who will 
represent the American Society of Me- 
chanical Engineers. 


CROCKER GETS NEW POST 
AT DETROIT EDISON 


SasBIn Crocker of the Detroit Edison Co. 
has been appointed to the new position 
of mechanical engineering consultant. 
He will report in a staff capacity to 
Samuel M. Dean, chief engineer of the 
system to undertake special assignments 
in the field of system engineering. 

Harvey A. Wagner has been appointed 
senior engineer-mechanical and will re- 
port directly to Mr. Dean. He will be 
responsbile for the operation of the me- 
chanical engineering section of the engi- 
neering division of the company. Mr. 
Wagner is a graduate of the University 
of Michigan and came to the company 
in 1928. 


MELLON NEW CLE. 
OF ALLEN-BRADLEY 


J. J. Metton, who has been associ- 
ated with the Allen-Bradley Co., Mil- 
waukee, for the past two years, has been 
appointed Chief Engineer of that com- 


pany. 

Mr. Mellon has been active in the de- 
velopment of industrial electric control 
equipment since his graduation from 
Rensselaer Polytechnic Institute in 1923. 
He has held important engineering and 
executive positions with Westinghouse 
Electric & Manufacturing Co. and Clark 
Controller Co., and during the past two 
decades has been active on the engineer- 
ing and advisory committees of the In- 
dustrial Control Section of the National 
Electrical Manufacturers Association. 

He will take over the activities for- 


merly directed by Gustav O. Wilms, who 
recently went into semi-retirement to 
enable him to spend his winters in Flori- 
da. Mr. Wilms will continue to serve the 
Allen-Bradley Co. on a consulting engi- 
neering basis. 


PUBLIC SERVICE N.}. 
CONSTRUCTION BUDGETS 


Construction budgets for 1947, totaling 
more than $34,000,000, have been author- 
ized by the subsidiary operating com- 
panies of Public Service Corp. of New 
Jersey for new equipment, extensions 
and replacements. This is in addition 
to $23,000,000 previously appropriated for 
the new Sewaren Electric Generating 
Station and also is in addition to $6,000,- 
000 appropriated earlier in 1946 for gas 
works equipment and distribution mains, 
and $4,900,000 for the purchase of 417 
new buses. 

Of the total amount in the 1947 con- 
struction budgets, approximately $23,- 
900,000 is for the Electric Department and 
$7,900,000 for the Gas Department of 
Public Service Electric and Gas Co.; 
$1,700,000 for Public Service Coordinated 
Transport and Public Service Interstate 
Transportation Co.; and $800,000 for At- 
lantic City Gas Co., Peoples Gas Co. and 
County Gas Co. 


ACCIDENT PREVENTION 
MANUAL 


AFTER TWO and a half years of research 
and preparation, the National Safety Council 
has published its new ‘Accident Prevention 
Manual for Industrial Operations,’ which 
the Council believes is the most comprehen- 
sive treatment of the fundamentals of safety 
available in one volume. 

The 544-page manual, containing 400 illus- 
trations, charts and tabulations, is intended 
as a handy and authoritative source of acci- 
dent prevention information for safety direc- 


tors, safety engineers and foremen. 

of the fourteen major divisions of the pe 
is preceded by a summarizing index for quick 
location of general topics, while a twelye. 
page detailed alphabetical index at the back 
gives access to details. 

The manual is available to both member 
and nonmembers of the Council. Further jp. 
formation may be obtained by writing the 
National Safety Council, 20 North Waele 
Drive, Chicago 6, IIl. 


BREAK GROUND FOR 
$10 MILLION PLANT 


Ground was broken Feb. 12 for the 
new $10,000,000 Corn Products Refining 
Co. plant at Corpus Christi, Texas, — 
plant, whose process was developed after 
years of research, will manufacture 
starch and sugar from milo maize. 

Present for the ground breaking cere. | 


mony were officials of Corn Products 


Refining Co., Corn Products Sales 
and The H. K. Ferguson Co., indus 
engineers and builders in charge of ¢ 


design and construction program. Loeal 
and state officials attended the ground.’ 
breaking ceremony, as well as a banquet. 


in Corpus Christi that evening. 


USDI PUBLISHES PAPER 
ON PITTSBURGH COAL 


““W ASHING Characteristics of the Pitt 
burgh Coal in a High-Sulfur Area jn. 
Greene County, Pa.,” by Thomas Fraser 
and William L. Crentz, has just been 
published as Technical Paper 689 by 
United States Dept. of the Interior. It jg 
for sale by the Superintendent of Docu- 
ments, Government Printing Office, 
Washington 25, D.C. for 15 cents. Con. 
tents covers the experimental program, 
test procedure, interpretation of data and 
conclusions. 

















NEFF & FRY BINS are monuments 
to alertness and progressiveness in the 
adoption of storage methods. These bins 
provide all the advantages of silo-type 
storage with the added factor of econo- 
my in erection and maintenance costs. 

The N & F super-concrete stave is 
formed under pressure, making it ex- 
tremely smooth, dense, and durable. 
Each stave interlocks with six adjacent 
staves to form strong, tight joints. The 
structure is securely bound with steel 
hoops, encircling the staves in tiers. 

Engineered to withstand stresses 
far beyond the requirements, and built 
of corrosion-resisting materials, N & F 
Bins last from one generation to the 
next with practically no maintenance ex- 
pense incurred. 

Our catalog explains the construc- 
tion of N & F Bins and pictures many 
typical installations. Ask for it. 


THE NEFF & FRY CO. 


CAMDEN, OHIO 








MONUMENTS TO ENTERPRISE 


STYLE “A” 


For Safety 
and Dependability. 


FLEXO 


JOINTS 


Moving feed lines—particularly those carrying 
steam or fluids at high temperatures or pressures— 
must be safe. Yet the safety of no feed line can be 
greater than the safety of its flexible joint. Of four 
simple parts—with no small parts, no springs—no 
ground surfaces to wear, Flexo Joints are pre- 


STYLE “B” 


STYLE “F” 


STYLE “H” 


ferred and specified by engineers world wide. 


Flexo Joints are available in 


four styles. Pipe sizes from 
yr to 3”. 


Send for illustrated folder of 
data and specifications. 


FLEXO SUPPLY COMPANY, Inc. 


4653 Page Blvd. 


St. Louis (13), 


In Canada: S. A. ARMSTRONG, Ltd., 115 Dupont Str., Toronto 5, © 
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